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SPECIFICATIONS 
FASTENER TIGHTENING SPECIFICATIONS 


Fastener Tightening Specifications 
Specification 
Application Metric English 


Accelerator Pedal-to-Brake Pedal Mounting Bolts 89 lb in 
(ETC) 10 N.m 


Brake Hose Bracket-to-Strut Bolt - Front 17 N.m 13 1b ft 
Brake Hose Bracket Bolt - Front 13 N.m 115 1b in 


Brake Hose Bracket Bolt - Rear 13 N.m 115 1b in 


Brake Hose to Caliper Bolt 40 N.m 30 Ib ft 
Brake Master Cylinder Mounting Nut 30 Nm 22 Ib ft 


Brake Pedal Assembly to Booster Stud Mounting 22 Ib ft 
Nuts 30 Nm 


Brake Pipe Fitting at Master Cylinder (Tube Nut) 29 N.m 21 lb ft 
Brake Pipe Fitting (Tube Nut) 


BRAKE SYSTEM SPECIFICATIONS 


Brake System Specifications 
Specification 
Application Metric English 
Brake Pedal Travel 


Maximum specification with 445 N (100 1b) of force applied to the brake pedal, the 
ignition OFF and the brake booster power reserve depleted. 


SCHEMATIC AND ROUTING DIAGRAMS 


BRAKE WARNING SYSTEM SCHEMATICS 
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Fig. 1: Brake Warning System Schematic 
Courtesy of GENERAL MOTORS CORP. 


COMPONENT LOCATOR 


HYDRAULIC BRAKE COMPONENT VIEWS 
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Fig. 2: View Of Left Rear Of Engine Compartment 
Courtesy of GENERAL MOTORS CORP. 


Callouts For Fig. 2 


Callout Component Name 


1 Master Cylinder Reservoir 


2 Brake Fluid Level Switch 


Electronic Brake Control Module (EBCM) 
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Fig. 3: View Of Lower Left Side Of I/P 
Courtesy of GENERAL MOTORS CORP. 


Callouts For Fig. 3 
Callout Component Name 
Park Brake Switch 
Brake Pedal Position Sensor 
Accelerator Pedal Position (APP) Sensor 


HYDRAULIC BRAKE CONNECTOR END VIEWS 


Brake Fluid Level Switch 
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Fig. 4: Brake Fluid Level Switch Connector End View 
Courtesy of GENERAL MOTORS CORP. 


Hydraulic Brake Connector End Views 
Connector Part Information 


e OEM: 15336024 
e Service: 88987993 


e Description: 2-Way F GT 150 Sealed (BK) 
Terminal Part Information 


e Terminal/Tray: See Terminal Repair Kit 
o Core/Insulation Crimp: See Terminal Repair Kit 
e Release Tool/Test Probe: See Terminal Repair Kit 


Brake Fluid Level Switch 


Pin Wire Color Circuit No. Function 


A TN/WH 33 Brake Fluid Level Sensor Signal 
B BK 350 Ground 
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Park Brake Switch 


Fig. 5: Park Brake Switch Connector End View 
Courtesy of GENERAL MOTORS CORP. 


Hydraulic Brake Connector End Views 


Connector Part Information 


e OEM: 12004267 
e Service: 12102561 


e Description: 1-Way F 56 Series Lock Type (BR) 
Terminal Part Information 


e Terminal/Tray: 12124515/1 
e Core/Insulation Crimp: C/D 
e Release Tool/Test Probe: 12094430/J-35616-42 (RD) 


Park Brake Switch 


Pin Wire Color Circuit No. Function 
A L-BU/WH 1134 Park Brake Switch Signal 
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DIAGNOSTIC INFORMATION AND PROCEDURES 
DIAGNOSTIC STARTING POINT - HYDRAULIC BRAKES 


Begin the hydraulic brake system diagnosis with the Diagnostic System Check - Vehicle . 
The Diagnostic System Check will provide the following information: 


e The identification of the control modules which command the system. 
e The ability of the control modules to communicate through the serial data circuit. 
e The identification of any stored diagnostic trouble codes (DTCs) and their status. 


The use of the Diagnostic System Check will identify the correct procedure for diagnosing the 
system and where the procedure is located. 


SCAN TOOL DATA LIST 


Instrument Panel Cluster (IPC) 


Typical Data 
Scan Tool Parameter Data List Units Displayed Value 


Ignition ON, engine OFF, brake fluid level normal and park brake released. 
Brake Fluid Switch Data OK/Low OK 
Park Brake Switch Inputs On/Off 


SCAN TOOL DATA DEFINITIONS 
Brake Fluid Switch 

The scan tool displays OK or Low. The status of the brake fluid level sensor signal. 
Park Brake Switch 

The scan displays Off or On. The status of the park brake switch signal. 


DTC C0267 


DTC Descriptor 
DTC C0267 
Low Brake Fluid Indicated 


Diagnostic Fault Information 


IMPORTANT: Always perform the Diagnostic System Check - Vehicle prior to 
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using this diagnostic procedure. 


DTC C0267 


Short to Open/High |Short to Signal 
Circuit Ground Resistance |Voltage Performance 


Brake Warning Indicator 
Control 
Ground 


Circuit/System Description 


The brake fluid level switch monitors the level of brake fluid in the master cylinder. When the 
instrument panel cluster (IPC) sees the brake warning indicator control circuit grounded, it 
turns ON the red Brake indicator and sends a serial data message to the electronic brake 
control module (EBCM) that tells the EBCM that the brake fluid level is low. 


Conditions for Running the DTC 
The ignition is ON. 
Conditions for Setting the DTC 
Low brake fluid is detected. 
Action Taken When the DTC Sets 


e The EBCM disables the Antilock Brake System (ABS)/Traction Control System 
(TCS)/Vehicle Stability Enhancement System (VSES)/dynamic rear proportion (DRP). 


e The ABS indicator turns ON. 

e The Traction Control indicator turns ON. 

e The red Brake warning indicator turns ON. 

e The driver information center (DIC) displays the Service Stability System message. 


Conditions for Clearing the DTC 


e The condition for the DTC is no longer present and the DTC is cleared with a scan tool. 


e The EBCM automatically clears the history DTC when a current DTC is not detected in 
100 consecutive drive cycles. 


Reference Information 


Schematic Reference 


Brake Warning System Schematics 
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Connector End View Reference 


Antilock Brake System Connector End Views 


Electrical Information Reference 


e Circuit Testing 

e Connector Repairs 

e Testing for Intermittent Conditions and Poor Connections 
e Wiring Repairs 


Scan Tool Reference 


Scan Tool Data List 


Circuit/System Verification 
Inspect the master cylinder reservoir for the proper brake fluid level. 


e If brake fluid level is low, refer to Hydraulic Brake System Diagnosis. 


Circuit/System Testing 


Note: This test should only be performed if brake fluid is not low. 


1. With the park brake released and the ignition OFF, disconnect the brake fluid level 
switch connector. Ignition ON, verify Brake indicator lamp on IPC is illuminated. 


o If the Brake indicator lamp is not illuminated, replace the brake fluid level switch. 


2. With the ignition ON, use a scan tool to observe the Brake Fluid Switch parameter in 
IPC. Verify parameter is OK. 


o If the Brake Fluid Switch parameter is Low, repair short to ground in brake 
warning indicator control circuit. 


3. Replace the IPC. 


Repair Procedures 


IMPORTANT: Always perform the Diagnostic Repair Verification after 
completing the diagnostic procedure. 


e Brake Fluid Level Indicator Switch Replacement 
e Control Module References for EBCM replacement, setup and programming 


SYMPTOMS - HYDRAULIC BRAKES 
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IMPORTANT: The following steps must be completed before using the 
symptom tables. 


1. Perform Diagnostic System Check - Vehicle before using the brake indicator symptom 
tables in order to verify that all of the following are true: 


e There are no DTCs set. 
e The control module(s) can communicate via the serial data link. 


2. Perform the Brake System Vehicle Road Test before using the hydraulic brake 
symptom tables in order to duplicate the customer's concern. 


3. Review the system operation in order to familiarize yourself with the system functions. 
Refer to the following: 


e Brake Warning System Description and Operation 


e Hydraulic Brake System Description and Operation 


e Brake Assist System Description and Operation 
e Disc Brake System Description and Operation 


Visual/Physical Inspection 


e Inspect for aftermarket devices which could affect the operation of the brake warning 
system. Refer to Checking Aftermarket Accessories . 


e Inspect the easily accessible or visible system components for obvious damage or 
conditions which could cause the symptom. 


Intermittent 


Faulty electrical connections or wiring may be the cause of intermittent conditions. Refer to 
Testing for Intermittent Conditions and Poor Connections . 


Symptom List 


Refer to a symptom diagnostic procedure from the following list in order to diagnose the 
symptom: 


e Brake Warning Indicator Always On 
e Brake Warning Indicator Inoperative 


e Brake Pulsation 
e Brake System Noise 


e Braking Action Uneven - Pulls to One Side 
e Braking Action Uneven - Front to Rear 


e Brake Pedal Excessive Travel 
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e Brake Pedal Excessive Effort 


e Brakes Drag 
e Brake System Slow Release 


e Brake Fluid Loss 


BRAKE WARNING INDICATOR ALWAYS ON 


Diagnostic Fault Information 


IMPORTANT: Always perform the Diagnostic System Check - Vehicle prior to 
using this diagnostic procedure. 


Circuit/System Description 


The body control module (BCM) sees the park brake switch signal grounded, it sends a serial 
data message to the instrument panel cluster (IPC) requesting illumination of the red brake 
indicator. 


Reference Information 

Schematic Reference 

Brake Warning System Schematics 
Connector End View Reference 


Computer/Integrating Systems Connector End Views 


Electrical Information Reference 


e Circuit Testing 
e Connector Repairs 


e Testing for Intermittent Conditions and Poor Connections 
e Wiring Repairs 


Scan Tool Reference 


Scan Tool Data List 


Circuit/System Testing 


1. With the scan tool, select instrument panel special functions Lamp Test. Command the 
instrument panel lamps OFF. Verify brake lamp turns OFF. 


o If the brake lamp does not turn OFF, replace the IPC. 
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2. Disconnect the park brake switch. With a scan tool, observe the Park Brake Switch 
parameter. Verify parameter is reading ON. 


o If the parameter is OFF, replace the park brake switch. 

3. Test the park brake switch signal circuit for a short to ground. Verify no short is found. 
o If short is found, repair the circuit. 

4. Replace the BCM. 


Repair Procedures 


IMPORTANT: Always perform the Diagnostic Repair Verification after 
completing the diagnostic procedure. 


e Parking Brake Indicator Switch Replacement 


e Control Module References for IPC replacement, setup and programming 


BRAKE WARNING INDICATOR INOPERATIVE 


Diagnostic Fault Information 


IMPORTANT: Always perform the Diagnostic System Check - Vehicle prior to 
using this diagnostic procedure. 


Circuit/System Description 


The instrument panel cluster (IPC) sees the brake fluid level switch input grounded and 
illuminates the red brake indicator. The body control module (BCM) sees the park brake 
switch input grounded, it sends a serial data message to the IPC requesting illumination of the 
red brake indicator. 


Reference Information 


Schematic Reference 


Brake Warning System Schematics 


Connector End View Reference 


Computer/Integrating Systems Connector End Views 


Electrical Information Reference 


e Circuit Testing 
e Connector Repairs 


e Testing for Intermittent Conditions and Poor Connections 
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e Wiring Repairs 
Scan Tool Reference 


Scan Tool Data List 


Circuit/System Testing 


1. With the scan tool, select instrument panel special functions Lamp Test. Command the 
instrument panel lamps ON. Verify brake lamp turns ON. 


o If the brake lamp does not turn ON, replace the IPC. 


2. Release the park brake. Disconnect the brake fluid level switch. Connect a 3-amp jumper 
wire between the signal circuit of the brake fluid level switch and the ground circuit of 
the brake fluid level switch. Ignition ON, verify the brake lamp is ON. 


o If the brake lamp does not turn ON, test the signal circuit and ground circuit for a 
high resistance/open or replace the brake fluid level switch. 


3. Disconnect the park brake switch. Connect a 3-amp jumper wire between signal circuit 
of the park brake switch and ground. Ignition ON, verify the brake lamp is ON. 


o If the brake lamp does not turn ON, test the signal circuit high resistance/open or 
replace the BCM. 


4. Replace the park brake switch. 


Repair Procedures 


IMPORTANT: Always perform the Diagnostic Repair Verification after 
completing the diagnostic procedure. 


e Brake Fluid Level Indicator Switch Replacement 
e Parking Brake Indicator Switch Replacement 


e Control Module References for BCM and IPC replacement, setup and programming 
BRAKE PULSATION 
Test Description 
The numbers below refer to the step numbers on the diagnostic table: 


2: Suspension components that are not operating properly may cause a disturbance to the 
vehicle during application of the brake system. 


3: Antilock brake system operation could produce feedback through the brake pedal 
during application of the brake system. 


Brake Pulsation 
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Step Action Yes No 
Were you sent here from the Hydraulic Go to 

Brake Symptom Table? Diagnostic 

1 Starting Point 


- Hydraulic 
Go to Step 2 | Brakes 


Inspect the suspension system for proper 
operation. Refer to Diagnostic Starting 
Point - Suspension General Diagnosis . 
Did you find and correct a condition? Go to Step 6 | Go to Step 3 
Inspect the antilock brake system, if 
equipped, for proper operation. Refer to 
3 Diagnostic Starting Point - Antilock 
Brake System . 

Did you find and correct a condition? Go to Step 6 | Go to Step 4 
Inspect the disc brake system for proper 
operation. Refer to Disc Brake System 


Diagnosis. 
Did you find and correct a condition? Go to Step 6 | Goto Step 5 
Inspect the hydraulic brake system for Go to 
proper operation. Refer to Hydraulic Diagnostic 
5 Brake System Diagnosis. Starting Point 
Did you find and correct a condition? - Hydraulic 
Go to Step 6 | Brakes 
Road test the vehicle in order to confirm 
6 proper operation. Refer to Brake System 
Vehicle Road Test. 
Is the condition still present? Go to Step 2 System OK 
BRAKE SYSTEM NOISE 


Brake System Noise 


Step Action Yes No 
Were you sent here from the Hydraulic Go to 

Brake Symptom table? Diagnostic 

1 Starting Point 
- Hydraulic 
Go to Step 2 | Brakes 
Inspect the disc brake system for proper 
operation. Refer to Disc Brake System 
Diagnosis. 

Did you find and correct a condition? Go to Step 9 Go to Step 3 
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Step Inspect the brake Asstibmystem for Yes No 
3 PAQpETyoResahtneR toni eBid ker Asnist Go to 
SysterSDiagunsisble? 


Did you find and correct a condition? 


Go to Step 9 


Diagnostic 


Inspect the hydraulic brake system for 
Oper O paration, Refer to Hydraulic 


DA woDist Eee sere 


Go to Step 2 


Go to Step 9 


Widagnesivle equipped with a drum-in- 
Hoidrygpdind ank race tastemdition? 
Ensure the park brake shoes are not 
adjusted too tightly, possibly causing a 
6 noise under certain conditions. 
Are the park brake shoes adjusted too 
tightly? 

1. Clean and inspect the park brake 


shoes for excessive wear and/or 
damage. 


2. Inspect the drum portion of the 
rotors for excessive wear, blueing 
discoloration, heat spots and 

7 excessive radial runout. 


3. If any of these conditions are 
present, replace the affected 
components. 


4. Adjust the park brake system. 


Did you find and correct a condition? 
Inspect the park brake system for proper 
operation. Refer to Park Brake System 


8 Diagnosis . 
Did you find and correct a condition? 


Road test the vehicle in order to confirm 
proper operation. Refer to Brake 


9 ; 
System Vehicle Road Test. 
Is the condition still present? 
BRAKING ACTION UNEVEN - PULLS TO ONE SIDE 


Test Description 


GGwtstopep 9 


Go to Step 7 


Go to Step 9 


Go to Step 9 


Go to Step 2 


Go to Step 8 


Go to Step 8 
Go to 
Diagnostic 
Starting Point 


-Hydraulic 
Brakes 


System OK 
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The numbers below refer to the step numbers on the diagnostic table: 


2: Suspension components that are not operating properly may cause a disturbance to the 


vehicle during application of the brake system. 


3: Steering components that are not operating properly may cause a disturbance to the 


vehicle during application of the brake system. 


Braking Action Uneven - Pulls to One Side 


Action 


Were you sent here from the Hydraulic 
Brake Symptom table? 


Step 


Inspect the suspension system for proper 
operation. Refer to Diagnostic Starting 
2 Point - Suspension General 

Diagnosis . 

Did you find and correct a condition? 
Inspect the steering system for proper 
operation. Refer to Diagnostic Starting 
3 Point - Power Steering System (w/o 
Electro-Hydraulic Steering) . 

Did you find and correct a condition? 
Inspect the hydraulic brake system for 
proper operation. Refer to Hydraulic 
Brake System Diagnosis. 

Did you find and correct a condition? 
Inspect the disc brake system for proper 
operation. Refer to Disc Brake System 
5 Diagnosis. 

Did you find and correct a condition? 


Road test the vehicle in order to confirm 
proper operation. Refer to Brake 
System Vehicle Road Test. 

Is the condition still present? 


BRAKING ACTION UNEVEN - FRONT TO REAR 


Test Description 


Yes 


Go to Step 2 


Go to Step 6 


Go to Step 6 


Go to Step 6 


Go to Step 6 


Go to Step 2 


No 
Go to 
Diagnostic 
Starting Point 


- Hydraulic 
Brakes 


Go to Step 3 


Go to Step 4 


Go to Step 5 
Go to 
Diagnostic 
Starting Point 


- Hydraulic 
Brakes 


System OK 
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The number below refers to the step number on the diagnostic table. 


2: Suspension components that are not operating properly may cause a disturbance to the 


vehicle during application of the brake system. 


Braking Action Uneven - Front to Rear 


Step 


Action 


Were you sent here from the Hydraulic 
Brake Symptom table? 


Inspect the suspension system for proper 
operation. Refer to Diagnostic Starting 
Point - Suspension General Diagnosis . 
Did you find and correct a condition? 
Inspect the hydraulic brake system for 
proper operation. Refer to Hydraulic 
Brake System Diagnosis. 

Did you find and correct a condition? 
Inspect the disc brake system for proper 
operation. Refer to Disc Brake System 
Diagnosis. 

Did you find and correct a condition? 
Inspect the brake assist system for proper 
operation. Refer to Brake Assist System 
Diagnosis. 

Did you find and correct a condition? 


Road test the vehicle in order to confirm 
proper operation. Refer to Brake System 
Vehicle Road Test. 

Is the condition still present? 


BRAKE PEDAL EXCESSIVE TRAVEL 


Brake Pedal Excessive Travel 


Step 


Action 


Were you sent here from the Hydraulic 
Brake Symptom table? 


Yes 


Go to Step 2 


Go to Step 6 


Go to Step 6 


Go to Step 6 


Go to Step 6 


Go to Step 2 


Yes 


No 
Go to 
Diagnostic 
Starting Point 


- Hydraulic 
Brakes 


Go to Step 3 


Go to Step 4 


Go to Step 5 
Go to 
Diagnostic 
Starting Point 


- Hydraulic 
Brakes 


System OK 


No 


Go to 
Diagnostic 
Starting Point 
- Hydraulic 
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Step Action Go to Mep 2 Brako 


Inspect for proper brake pedal travel. Refer 
to Brake Pedal Travel Measurement 

2 and Inspection. 

Is the brake pedal travel distance within the 
acceptable limits? Go to Step 5 | Go to Step 3 


1. Inspect for worn, missing, misaligned, 
bent or damaged brake pedal system 
components. 

e For the brake pedal pushrod 
component inspection, refer to 
Brake Pedal Pushrod 
Inspection . 

e Inspect the brake pedal bushings 
for excessive wear and/or 
damage and inspect the brake 
pedal for a misaligned, bent, 
and/or damaged condition. 


2. Replace the brake pedal system 
components that are worn, missing, 
misaligned, bent or damaged. Refer to 
the following procedures as 
necessary. 


e Brake Pedal Assembly 
Replacement 

e Power Vacuum Brake 
Booster Replacement (4.6L V- 


8)Power Vacuum Brake 
Booster Replacement (3.8L V- 
6) -for pedal pushrod 
replacement 


Did you find and replace any worn, 
missing, misaligned, bent or damaged brake 
pedal system components? Go to Step 4 | Goto Step 5 
Inspect for proper brake pedal travel. Refer 
to Brake Pedal Travel Measurement 

4 and Inspection. 

Is the brake pedal travel distance within the 
acceptable limits? Go to Step 8 | Goto Step 5 
Inspect the hydraulic brake system for 
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e |operatigpetefer Wise Ruake Systemned, 
Diagngsisor damaged brake pedal system 
Did yeurhindrendscorrect a condition? Go to Step 8 o to Step 7 
Inspect the Peaks agra ste pauser Go to 
operation. Retspdadirake Assist System Diagnostic 
I, Diagnosis. Brake Pedal Pushrod tarting Point 
Did you finghepdararect a condition? - Hydraulic 
Go to Step 8 Brakes 
Ji SAN Eteo brake pedal bushing 
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Road Road Test ed, bent, „and/or damaged 
Is the Is the condyhiapsfbl p resent? Go to Step 2 System OK 


BRAKE PEDAL EXCESSIVE EFFORT 


Brake Pedal Excessive Effort 


Step 


Action 
Were you sent here from the Hydraulic 
Brake Symptom table? 


Inspect the brake assist system for proper 
operation. Refer to Brake Assist System 
Diagnosis. 

Did you find and correct a condition? 
Inspect the hydraulic brake system for 
proper operation. Refer to Hydraulic 
Brake System Diagnosis. 

Did you find and correct a condition? 
Inspect the disc brake system for proper 
operation. Refer to Disc Brake System 
Diagnosis. 

Did you find and correct a condition? 


Road test the vehicle to confirm proper 
operation. Refer to Brake System 


Yes 


Go to Step 2 


Go to Step 5 


Go to Step 5 


Go to Step 5 


No 
Go to 
Diagnostic 
Starting Point 


- Hydraulic 
Brakes 


Go to Step 3 


Go to Step 4 
Go to 
Diagnostic 
Starting Point 


- Hydraulic 
Brakes 
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Step [Vehicle Road Testction Yes No 
Whe sendisonheid presetiig Hydraulic | [Go to Step 2 | |System OK 
BRAKES DRAG 
Brakes Drag 
Step Action Yes No 
Were you sent here from the Hydraulic Go to 
Brake Symptom table? Diagnostic 
1 Starting Point 
- Hydraulic 
Go to Step 2 | Brakes 
Is the vehicle equipped with an adjustable 
2 stop lamp switch and/or an adjustable 
cruise control release switch? Go to Step 3 Go to Step 4 
1. Inspect the stop lamp switch for 
proper adjustment to ensure that the 
brake pedal is fully releasing. 
2. Inspect the cruise control release 
3 switch, if equipped, for proper 
adjustment to ensure that the brake 
pedal is fully releasing. 
Did you find and correct a condition? Go to Step 14 | Go to Step 4 
4 Is the vehicle equipped with a drum-in- 
rotor type of park brake system? Go to Step5 | Goto Step 7 
Ensure the park brake shoes are not 
adjusted too tightly, possibly causing drag 
5 under certain conditions. 
Are the park brake shoes adjusted too 
tightly? Go to Step 6 | Goto Step 7 
1. Clean and inspect the park brake 
shoes for excessive wear and/or 
damage. 
2. Inspect the drum portion of the 
6 rotors for excessive wear, blueing 


discoloration, heat spots and 
excessive radial runout. 


3. If any of these conditions are present, 
replace the affected components. 


4. Adjust the park brake system. 
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5 undesurrbrake@idasons. 

Are thespack thxabrathogsadixsted too 

11 _ | tightlg@termine if the brake drag condition| | Go to Step 6 | Go to Step 
is still present. 


Do the brake corners still exhibit the brake 


drag condition? Go to Step 13 | Go to Step 12 
12 Replace the brake booster assembly. R 
Did you complete the replacement? Go to Step 14 
Inspect the hydraulic brake system for Go to 
proper operation. Refer to Hydraulic Diagnostic 
13 Brake System Diagnosis. Starting Point 
Did you find and correct a condition? - Hydraulic 


Go to Step 14 | Brakes 
1. Install or connect components that 
were removed or disconnected 
14 during diagnosis. 
2. Road test the vehicle in order to 
confirm proper operation. Refer to 
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Blake SxbtanpcVellielpaRo bhie shoes 


. ect the park brake shoes for excessiv 


] 
Is the gending sent? 


BRAKE SYSTEM SLOW RELEASE 


Brake System Slow Release 


Go to Step 2 


System OK 


Step 


Action 
Were you sent here from the Hydraulic 
Brake Symptom table? 


Inspect the hydraulic brake system for 
proper operation. Refer to Hydraulic 
Brake System Diagnosis. 

Did you find and correct a condition? 
Inspect the brake assist system for proper 
operation. Refer to Brake Assist 
System Diagnosis. 

Did you find and correct a condition? 
Inspect the disc brake system for proper 
operation. Refer to Disc Brake System 
Diagnosis. 

Did you find and correct a condition? 


Road test the vehicle to confirm proper 
operation. Refer to Brake System 
Vehicle Road Test. 

Is the condition still present? 


BRAKE FLUID LOSS 


Brake Fluid Loss 


Action 


Yes 


Go to Step 2 


Go to Step 5 


Go to Step 5 


Go to Step 5 


Go to Step 2 


No 
Go to 
Diagnostic 
Starting Point 


- Hydraulic 
Brakes 


Go to Step 3 


Go to Step 4 
Go to 
Diagnostic 
Starting Point 


- Hydraulic 
Brakes 


System OK 


Were you sent here from the Hydraulic 
Brake Symptom table? 


Go to Step 2 


Go to 
Diagnostic 
Starting Point 


- Hydraulic 
Brakes 


Inspect the hydraulic brake system for 
proper operation. Refer to Hydraulic 
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Brake System Diagnosis. 
Did you find and correct a condition? Go to Step 6 | Goto Step 3 
Inspect the disc brake system for proper 
operation. Refer to Disc Brake System 


Diagnosis. 
Did you find and correct a condition? Go to Step 6 | Go to Step 4 


1. Separate the master cylinder from 
the vacuum brake booster. Do not 
disconnect any brake pipes. Refer 
to Master Cylinder 
Replacement. 

4 2. Inspect the rear of the master 
cylinder for a brake fluid leak. Go to 


3. Inspect for brake fluid in the Diagnostic 
vacuum brake booster. Starting Point 
- Hydraulic 
Did you find a brake fluid leak? Go to Step 5 Brakes 
Replace the brake master cylinder and 
the vacuum brake booster. Refer to 
Master Cylinder Replacement and 
Power Vacuum Brake Booster 
Replacement (4.6L V-8) or Power 
Vacuum Brake Booster 
Replacement (3.8L V-6). 
Did you complete the replacement? Go to Step 6 


1. Install or connect components that 
were removed or disconnected 
during diagnosis. 

6 2. Road test the vehicle to confirm 
proper operation. Refer to Brake 
System Vehicle Road Test. 


Is the condition still present? Go to Step 2 System OK 
DISC BRAKE SYSTEM DIAGNOSIS 
Test Description 
The numbers below refer to the step numbers on the diagnostic table: 


9: Lubricant leaks from non-brake system components may come in contact with and 
contaminate brake system components. 
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10: Lubricant leaks from non-brake system components may come in contact with and 
contaminate brake system components. 


12: Disc brake rotor shields/backing plates that come in contact with disc brake rotors 
may cause brake system noise. 


15: Disc brake rotor thickness variation that exceeds the maximum acceptable level can 
cause brake pulsation. 


19: Disc brake rotor thickness variation that exceeds the maximum acceptable level can 
cause brake pulsation. 


22: Disc brake rotor assembled lateral runout (LRO) that exceeds the maximum 
acceptable level can lead to thickness variation. 


Disc Brake System Diagnosis 


Step Action Yes No 
DEFINITION: This diagnostic table is designed to diagnose ONLY the components of 
the DISC brake system in order to determine if the DISC brake system is operating 
properly. You will be directed by the appropriate Symptom table to go to other brake 
system diagnostic tables as appropriate. 

Were you sent here from a Brake Go to 
Symptom table? Diagnostic 
1 Starting Point 
- Hydraulic 
Go to Step 2 | Brakes 
Visually inspect the disc brake pads for 
the following conditions: 


Refer to Brake Pad Inspection . 


e Lining thickness below 
specifications 

e Uneven and/or abnormal wear - 
edge-to-edge and/or side-to-side 

2 e Looseness or damage - including 

pad hardware 

e Evidence of contamination from an 
external substance 


Did you find any conditions to indicate a 
concern with any of the front and/or rear 
disc brake pads? Go to Step 3 | Go to Step 12 
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|Are any of the frovtetitior rear disc | Yes | No 


akthpad series designed to diaghRd ONEN She cénqponStepot t 
DISG brakeAyeteny infotitefrontletebonreaf thecDISC|brake system is operating properly 


Bkaire podssend/varpddomaral Barkdoose or Go to 
damaged table? Go to Step 7 DidgirRtetec6 


1. Remove and inspect the worn disc 
brake pads for glazing, looseness, 


damage. 
nn t the disc b ads fpr 
EAR ETRE A RRR 


sfe E Set.. refer to 


Hydraulic 
Go to Step 2| | Brakes 


Referi tio B 


Replacement and/or Rear Disc 
Brake Pads Replacement . 


Did you complete the inspection and 
replacement? Go to Step 12 


NOTE: 


Support the brake caliper with heavy 
mechanic wire or equivalent, 
whenever it is separated from its 
mount and the hydraulic flexible brake 
hose is still connected. Failure to 
support the caliper in this manner will 
cause the flexible brake hose to bear 
the weight of the caliper, which may 
cause damage to the brake hose and 
in turn may cause a brake fluid leak. 


IMPORTANT: 


Do NOT disconnect the hydraulic 
brake flex hoses from the calipers. 


1. Remove the front and/or rear disc 
brake calipers, as appropriate, from 
the mounting brackets and support 
the calipers. Refer to Front Brake 
Caliper Replacement and/or 


Rear Brake Caliper 
Replacement . 

2. Inspect the disc brake caliper 
mounting bracket and the 
mounting/sliding hardware for the 


o folier; CRACUBERS w 


p ecifications 


° ee or Re gel 


BABAGEN . 
e Evidence of contamination from an 
exterihsibgtanceized hardware 
e Worn, damaged or missing 
ewes components 


su BENE ROR Sar al icate a 


fi fron and/or rear 
ste ed Caliper mounting 


Did youf find 
concern Wi 
disc brake pads? 


Go to Step 3 
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Go to Step 1 


Age aes baedionsseqdivedrak 
pads papanunale oh 


Go to Step 8 


Go to Step 4 


wing procedures: 
Are any peels. prane apet brak 


pads wi 2 EAP Repla 
Are any of fhe fr nd/or rear disc brak 
rake Caliper 
pads Rue or 
damaged? eplacement 
Brake 
a 


e Front D i 
1. Remgye and mspect the worn disc 
ardware,Replacemen 
Or gra IØ, IOOSCIISS, 


brake pad 
heat REP ise Brake Hardware 


<I 


2. Re pidsenlacement brake pads as 
Bero! 


4. Replagadhe aneen] IR Hnt 
pdemiend Prk Repr At 
PRERE DRE ¿pkugnt 


ds Replacement 


and/or Rear Disc Brake Pads 
Did ReMaxggrivta the inspection and 
replacement? Go to Step 14 


Go to Step 7 


Go to Step 7 


Go to Step 43 


Go to Step 4 


Did you complete the inspection and 
replacement? 


1. Inspect the disc brake calipers, 
brake hoses and brake pipes for 
evidence of an external brake fluid 
leak. 


2. Replace any components found to 
be leaking brake fluid. Refer to the 
following procedures as required: 


Go to Step 12 
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flexi bjerbrkenodcmplhe weight 
of th er, Whicr e 


ec may Cal amage 
to the SKE Rage Ane te Ml AEN 
causcabipes meplagem ent 
e Rear Brake Caliper 
IMPOBVaMaul or Rear Brake 


Do NOT HAEPRET ENE URA GHRE brake 
flex hoses from calipers. 
e Front Brake Hose 


8 1. RenRenikegnendnd/or rear disc 


brakdRedip Brake dipsepriate, from 
the mReplingebrenltets and support 


the sanne Pipe Replxeah Brake 


Caliper Replacement and/or Rear 


thelea: itigeadsbabrnatioal pethe 
pads? mounting bracket and the 


1. TOR hardens gules 
salle 


oto Step 11 o to Step 9 


vongsanditigRkfevidence of a 


grease leak. : 
AS Fron 
FA B N MY ; 


and, BeghReplacemenpardware 


Did you nar Gnas OSI 
the leak ca HE CORANRRBNÉT the 
pads? e Loose, bent, cracked or o to Step 11 o to Step 10 


1. Inspect He atiota AORE 
coolia SEn lines, if equipped, 
3. Rerlarasewmnowenease eared. 
Redendp hed dlawwgaracetees: 
the softeent{Bhaker@nhimetiBracket 
the paeplacement 
10 2. Inspeddar BrikesCalipesBiavket s 
hoses Replanage ned evidence of 
on FH BI OBR RD NANA 


the source of the contamination to 
the pads. 
3. Replace any components found to 
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be leaRieplaluedreiaich may be the 
so borer nike RANA e 


pads. Replacement 


Did RERA AHE VERK elge OF 


the eR RAGA Me PLARARAAT BF the 
Pes Oise Bra axle set. Refer to Front o to Step 11 


Disc Brake Pads Replacement 
L REP BREB 


FENA ents to remove any 
Taces of the contaminant. 


Did you complete the inspection and 
replat? Go to Step 12 


lg Inerientitheidiar karelske “brak 
hbenevaditbisaker piped freretigdence 


brake 
pat PE ERA DENE Fr elg 
2; Pignaccia ipet nnol sinti tilbe 
FASANO flaxeh rh Brake beserto tear 
RISS AES RN 
in terrkinan tra hb Ged ihe leak. 
Overhaul or Front Brake 
IMPORTANJEr Replacement 


Do N c 

8 brake RAET NE PNE Ca Mae ved 

verhaul or Rear rake 
H 2. RemoSPlipsr Replacement disc 5 
bralke Extipé:Brakephieysriate, from 
the mReplacéunektts and support 
the cakes. Brake iadggont Brake 
CalipreBeplasement and/or 


Rear Brake Galiner secant 
Repl PE 

Did yosptatl thedlesrbsaktheabpece of the 

leak caouinigngdslicamaddodustrthéopddie? Go to Step 1] | Go to Step 9 

1. following, ¢ CPG ORE ve shaft outer 


REGS Fron pind vidence ofa 
Sø) HERNEDE AE 
ounting and Hardware 


2. APEEF RENED seal 
Brine MARS KAERT e 


Inspection . 


© 


e Binding or seized hardware 
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ae ee ot a 
spc N 
Vheel D, rive haft Outer ns 


- N ra ed. Refer T {0 the 
leak GhBMe CORA HO Hot the a ads? Go to Step 11 | Go to Step 1 


1. 1 BER Wia aapea panisk jeien 


NH ie TH CA Sar bed, for 
nd evi dence of ate senat 
i ay NPD RO Brae pads” 
the Cont and/or Rear Disc 


2. Kens aT SH De 
hoses for damage and evidence of an 
Did yexteprap edieatayhigh may be the 
10 jinspeaqurceraldsiseantinination to the o to Step 12 
Visuallt4tispect each of the rear disc 
brake Replachieh romke platesmid to be 
equippedking Guidenbechiventhetthdth 
12 the brakereetefshe contamination to the 
Are apad the brake rotor 
shields/backing plates contacting the 
Brakon and correct the source of thé Go to Step 13 o to Step 14 


Repo senring rontana Non akeat? | | Go to Step 11 
shields/backing plates as required. Refer 
to Rear Wheel Bearing and Hub 


Replacement . 
Did you complete the repair or 


replacement? Go to Step 14 


1. Check the thickness of each of the 
disc brake rotors. 


IMPORTANT: 
Make the following determination 
AND ANSWER the question 

14 INDIVIDUALLY for EACH rotor. 


2. Make a determination for each 
brake rotor if the rotor can be 
REFINISHED and REMAIN 
ABOVE the minimum 
requirements. 
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Refer imBoakenRotor Thickness 
ag a a ee brake 


ene SHING? 


o to Step 15 o to Step 18 


IMPORTAN lana iroi wire or 


Performethe EARE BPSEH AACA from its 
ANSWER the Haad EN 
EACHBtåS Mount and the hydraulic flexible 


ble brake hose is still connected. Failure 
Tnspediadase tosgaire torts 
15 thickness thas iméomethaitiooaesutththtexi ble 
maxintanine cepkellieskevebeketice weight of 
Braké thd drile ka råafioause 
Measurement .Does the brake rotor 
exhibhidh olayesauserdamag eltattbecdrals 
the rerea a o to Step 17 o to Step 16 
PSR EER dd take 
rotors for the following surface and 
11 wear conditions: - 


Refer BSV RUS Wag ses noses 
and Wem hiapdbeisaipers. 
Remove the front and/or rear 
2. dise Hiske cali asdégmpptupiate, 
from chackowndnertiesketeand 
Pp artikel ad to 


liper 


eaten near Brake Caliper 
Caliper Replacement 3 


acceptable 
2. ent level 


er mounting/sliding hardware for the 
haporsannditions: 
niskim raniMiyaBaiakgation 


ANS MER diveauesftiepection 
INDIVIDUALLY for EACH rotor. 


and/or Rear Disc Brake Mounting and 
ware fakpeceisigrmination for each Go to Step 12 
Visudl nepe TERE FEMS 

brakes Me kyedanap BisessuHs of 


he inspection. 


16 


If the brake rotor exhibits any of 
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12 


equipthedkchaditnande sted sxentactstyitt the 
brakeegtorss refinishing. 
Are any of the brake rotor shields/backing 
IPkesdhohcakexothe tequeeotors? 


Go to Step 13 


Go to Step 1 


RPA HN Gide the disc brake rotor 
id ret eta ee 


e brake rotor ticks. 


Replacement, 
Did ROEP UPB RERE Phickness 


replagg TE 


1. Check the cee of each of the 
Were gpu bbd& a-dtbrsI NISH the brake 
rotor within the minimum requirements? 
Is the DMRQRTASHT below the MINIMUM 


THICMake SS folfeinactatermination AND 
ANSWER the question INDIVIDUALLY 


IMPORJABA cH rotor. 


Perform the following inspection AND 
A tion. INDIVIDUALLY 

EWERAN ayetonINDIyIp aie bac brake 

rotor if the rotor can be 


Insped EANO HER OE BEM AD for 
thick ROME tha node ggements, 


Pelia acceptable level, Refer to 


Repeats DOES HE HAR OE kgrotor 
PHOT FST HERS Beds 


fe hahi fi: de ptable level? 


Go to Step 17 


Plr ARES ISSI fheptkitok aN 
ANSWERER d QUEMARON fond 
EACHvotørconditions: 


InspekefectooB tiakdiRobeakSunface for 
thicknast Watidnspettinereds the 
maximum acceptable level. Refer to 
Brake RotéeeYhiekhesd a ption 
MeasurententkDaad Ahelhxakspoogor 


maximum 


exhibit thigknessKaneti 
agsepiabledgvel 


t exceeds the 


Go to Step 14 


o to Step 22 


o to Step 21 


Go to Step 17 


(so to Step 22 


(so to Step 21 


Go to Step 19 


Go to Step 1 


e Deep or excessive scoring 
beyond maximum acceptable 
level 
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Important of the disc brake rotors 


Make the hei trv ogvdiege amd tatio and 
AND ANSWER the question 


BRAHE Sk fi Fate 


2. Make a determination for each 
brake ket Roth safe Wear 
repa Seg based upon the results 
of the ection. 

e /or pitting 

If the peake rotor exhibits any of 

the cortittentibiated previously, it 

requiresiveplesimebeyond maximum 


Does thareoriramptor require 
REPLASÆMEtsildwing determination AND| Go to Step 21 o to Step 22 
IMPORPISYYER the question INDIVIDUALLY 


when får WARE Btarasirapetaacertable 
assembled lateral runout (LRO) of the rotor 
must bombelast GAGMuAtor. 
perforlubrice otibedismbtabastor each brake 
rotor if the rotor requires refinishing 
Replagiqitidry deseo top of cherrteeinoat 
Brake Rotor Replacement or Rear 
BrakeRopaRbp keevlirent tid you 
comp étththbragdaeterexhibits any of the Go to Step 24 
IMPORFARer COnditions listed previously, it 


Perform the following inspection AND 
RNSWER held uegtiore ISNIDYALEY for 
ADthpotor. Go to Step 17 | Go to Step 2 


Ea Tr e PERPE TOS £9 
assem! 


maine ect ASR Rei tORERISS 


RuncMlCoeurameniont ‘Does T brake 
rotor exhibit assembled LRO that 


a a ae „| Go to Step 23,1 010 Step 24 


Go to Step 21 | Go to Step 1 


on A 
revel: Refer to Brake me NER 
Lateral Runout Correction . 

Did you complete the operation? Go to Step 24 
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IimediRmadtmnect components that were |IDisc Brake 


24 reanforadtbe fikonimgåted ettiama ND ystem OK 
AEH ates, question INDIVIDUALLY for eturn to 2 
HHR tSmplete the operation? ymptom Table 


HYDRAULIC BRAKE SYSTEM DIAGNOSIS 


Hydraulic Brake System Diagnosis 


Step Action | Yes No 
DEFINITION: This diagnostic table is designed to diagnose ONLY the components of 
the HYDRAULIC brake system in order to determine if the HYDRAULIC brake system 
1s operating properly. You will be directed by the appropriate Symptom table to go to 
other brake system diagnostic tables as appropriate. 


Were you sent here from a Brake Symptom Go to 
table? Diagnostic 
1 Starting Point 


- Hydraulic 
Go to Step 2 |Brakes 


Inspect and adjust the brake fluid level in 
the brake master cylinder. Refer to Master 
Cylinder Reservoir Filling. 

Was the brake fluid level low? Go to Step 3 | Go to Step 4 


1. Inspect the brake fluid for the 
following conditions, indicating brake 
fluid contamination: 


e Fluid separation, indicating two 
types of fluid are present 
= Swirled appearance-Oil- 
based substance 
= Layered appearance- 
Silicone-based substance 
e Fluid discoloration 
a Cloudy appearance- 
Moisture 
= Dark 
appearance/suspended 
particles in fluid-Dirt, rust, 
corrosion, brake dust 
2. Inspect the master cylinder reservoir 
cap diaphragm and the reservoir-to- 
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Step | master cylindet etiommets for | Yes | No 
DEFINITION: ‘Biisliiagnindieatibe fkuiesigned to diagnose ONLY the components of t 
contamination. 
Do any of the above conditions exist? Go to Step 5 | Go to Step 6 


1. Inspect the brake fluid for the 
following conditions, indicating brake 
fluid contamination: 

e Fluid separation, indicating two 
types of fluid are present 


a Swirled appearance-Oil- 
based substance 


= Layered appearance- 
Silicone-based substance 


e Fluid discoloration 


4 = Cloudy appearance- 
Moisture 


= Dark 
appearance/suspended 
particles in fluid-Dirt, rust, 
corrosion, brake dust 
2. Inspect the master cylinder reservoir 
cap diaphragm and the reservoir-to- 
master cylinder grommets for 
swelling, indicating fluid 
contamination. 


Do any of the above conditions exist? Go to Step 5 | Go to Step 12 


1. Flush the hydraulic brake system. 


Refer to Hydraulic Brake System 
Flushing. 

2. If the brake fluid WAS contaminated 
with an oil-based or a silicone-based 
fluid, indicated by fluid separation 
and/or a swollen master cylinder 
reservoir cap diaphragm and/or 
swollen reservoir-to-master cylinder 
grommets, perform the following 
steps. Refer to the procedures 
indicated. 
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HYDRAULIC brake RERBA ASO ETSN E the HYDRAULIC brake system is 
operating propery An Seana padhe appropriate Symptom table to go to othe 


Were you ieee ei a Go to 
table? been contaminated. Diagnostic 
2. Clean out the hydraulic brake Starting Poi 
ee using denatured alcohol or -Hydraulic 


Go to Step 2 | Brakes 
Inspect-and-adj V the 
brake ari TT aa A tea aie 


C FRN, ponant, Fillin fth 
Was the b HURE te PRS OLL ( ous Go to Step I | Go to Step 


1. Inspeptythe blad dOs 
follows eAndabieassdataTatingsrake 
fluid gontamHaatipBen contaminated. 


. Fludyepationsipdigating two 
SDS RO babar 
Er Skak anses il- 
Raid sbstuattthe brake 
= ihasieredyappkaransavoir 
Wihechasbarad aiosthotor 
. Fluideaialsnkidzen dry the 


aN it, using non- 

ricated, Miftered air or if 

necessary, replace the 

= DAAE WREN Pendedi 

pagielgs in fluid-Dirt, rust, 
» Boro Brake Haster 

2. Inspect hEN CNEAS gggpvoIr 
cap ves reservoit-to- 


master cylind 1 ots or swelling, 


indicating £ cor HE 
sE Replacement 


Do any of the alRwarcBudiiobbose st? Go to Step 5 | Go to Step 
1. Inspect theft eplacamant, the 


following Enatiti ra kediakiperbrake 
fluid conta@ieaihkaul < or Front Brake 


° Ree Brake re i 
Replacement 
e Brake Pressure 
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typesMioldalhtøe Mæbeet 


» Replacementarance-Oil- 
3. If the brakebflsdd substaitoe 
contamingt¢d, Ww iecaped fluid, 
but WAS ceptamHeataheutapeeacor 
dirt, ryst,.corrosi nd/or brake 
dust Paa the ett Ster 
cylinder fesel egl ARPERIBAR FEM 
4 which may NOE Wi8wWed moisture or 
dirt to ented aeksgppearance/suspended 


4. Refill and HELIGAS PENTE 
system. Reftf¥P Ba He Bike 
2. Syspeni Brewster vlindeaheservoir 
FRRIGAPREB PRED ha cnrcBIesdiag 
inder grommets for swelling, 
indicating fluid contamination. 
Did you complete the operation and any 


garede the aan sendere? GGætstéfep 5 | Go to Step 1 


1. Inspect the following hydraulic brake 
system components for external fluid 
leaks. Repair or replace any of the 
components found to be leaking brake 
fluid. Refer to the appropriate 
procedures: 


e Master Cylinder Replacement 


Brake master cylinder reservoir 
cap diaphragm 


e Front Brake Hose 
Replacement 

e Rear Brake Hose 
Replacement 

e Brake Pipe Replacement 


e Front Brake Caliper 
Overhaul or Front Brake 


Caliper Replacement 


e Rear Brake Caliper Overhaul 
or Rear Brake Caliper 
Replacement 
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o Bkt seem aksen. 


ip emReplac raulic 


brake! Ree SHH KLUS ER 

the hy O HAEA teske ro 
Hydräifi BAe Stace Wiles g 
(Manual) ed My druid keBratken 
System Bleediag|(Presseedheriviaites 
bleeding thebyithhiaterake matem, 
observe for;thefedle wapaicapeiions: 

e The présenswolfenrascheosysiem 
at a bimadtenalliaderatiomottis, 
than atitfarnepaéritdbationg steps. 
except iRefebtaktbanasteedures 
cylindatuses mepkated . 

e An upéi feing ener eH 
brake tert Pach de uenige 
bldedimgipteaed unebber 

inings which have been 
5 Did you find andcesiteeairatehdition? Go to Step 7 | Go to Step 12 
Was there airjin the system at a bleeder 


7 valve location other shane Br Ake FAP using 
location, except if.the brake master ed 


cylinder was repha ede 

Was the flow of brake fluid unrestricted ~ 
8 and even per axlé SdH HR bleedi 
procedure? e brake pipes using hon- | |Go to Step 9 | Go to Step 10 
Inspect the hydra SRE brake 
calipers for peeper operation. Refer to 
Hydraulic Brakêldonfpba éa operation 
Visual Inspe¢tidtowing components listed. 
Was the hydraulig iisnetidieh thenbpakent 
calipers operating properly éontains internal Go to Step 21 | Gro to Step 14 
Was theélon elibpak sl widineagsckad af have 
jo uneven tarihe weeredidraMiged. 
comp@gugity Wades Replrediwent 
procedugcylinder reservoir-Clean the braketso to Step 13 | Go to Step 11 
Was thetélosylofidenkeséhucirentngtdérertured 
uneven through rear axle hydraulic 
components during the bleeding 
procedure? Go to Step 17 


Go to Step 19 | Go to Step 8 
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Inspeatthevydrap idi åphrtigm oflitechbnalye 
calipehaveraticoped opersttinnoR dfet tt enter 
Hydrtheliy Brake Component Operation 


Viguak Inspeghiemeed the hydraulic brake 


Was reid eee ælg Brkke 
Calipegy ORG Beer anual) or Go to Step 15 | Go to Step 13 


Determiygrádk BebReSipesis BREE 

the flapressueby. fluid and/or not operating 

properly: 

Did you complete the operation and any 

rehuikaisepad sunnt alae Go to Step 9 
fo Lifti Jacking the Vehic 


2. Reman RE aædrybesgternal fluid 

ESS dere llena Mec! 

Remoyrarandinstal Ig b haking brakel 

3. Opwh Refsuseethecipphippribteeder 

13 yaheedures: 

4. Using Mister CylimdercRepheseithen ti 
caliper piston and observe for an 
unresthiabé tastes ty tahkder neseneir 
for freamdiaphergwf the caliper 
piston. 

5. Close 


ront Brake Hose 
eplacement 
6 e Rear Brake Hose Replacement 


Was the MU pic Was eben 
and did the aliperpiston mave freely? Go to Step 17 | Go to Step 14 


Repair or te 
was not PREE 


appropriate 
PESSE + Rear Bra Brake Caliper Overhaul 


. Fron@BRaa Brake Colipgkaul or 


er Replacement 


valve. 


re 
2. If you repaired or replaced any of the 
brake system components listed, bleed 
Did yeredgniplatectheake aiiseid/Refer to 
replacement? Go to Step 21 
Bleed the hydraulic brake system to 
observe for the presence of air in the 
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systenHhnirtubiesBrakeSastuncBhietihg 
and eyd dhowa får kkedtuidieeB male 

durin Stht die Bling linecresstkefer While 
15 Hydrbietd Brake Systenk BheeNémy stem, 
(Manoladroe Borde utili BralgecSysktinns: 
Bleeding, (PEESSRE@ace of air in the system 
Was there ajf arnikedystene location other| Go to Step 19 | Go to Step 16 
Was the flothantditker8padrunresinatedcept 
16 jand even pdf thdddakingiistebleediider was 
procedure?replaced 

1. Inspecttherhedracied brakeyoipéboandt 

flexibbråkalftuhd perfoxlsi gis wigathe 
fluid rektenitigrproadlasdheing bent, 

__ kinked, pinched or damaged. Refer to 
Did yeraikedpipd rate tas peebion. Go to Step 7 
Was terra dathorutam athenblasdarevalye 
locates ADRS SBA Ingation. 
onen Hin EOP BeBe RKA PIR RE or 
replaggdraged. Refer to the following Go to Step 19 
Was jheédlemres beakeékaidyunrestricted and 


procedures cae n Go to Step 9 


o to Step 21 | Go to Step 17 


Visual InsBEake Pipe Replike nen 

Wis tinbydrafithe finttionio thilak byalpes 
calipersfipeitsiartg gireperlys were visibly 
Was thenf] din brphachieddoredainage dr 
unevenptieathefhydrawlee Ibrdkeuflex hose 
compurihetsehtirioiedhobatwating procedure? | Go to Step 13 


Was the flow of, brake fluid restricted or 
[) re 


Go to Step 21 | Go to Step 18 


d n The 
Cenendan scr Rod Go to Step 17 


athe ce eae 
ie SOAR E ALR, Sa ne 


HE RERO Bekin! 
Qi Modulator 
eplacement . 


Did you complete the replacement? Go to Step 21 


1. Inspect the hydraulic brake system 
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Was tenipairantsdémtaba fifiitiesbepkge at 
caliperseaperating fittingrlygation, which Go to Step 15 | Go to Step 1 
Dete yda chdrembarainterthe going 
the. flmspetbtrhkhftiriadutidioakobppenating 
propesdiiponents for evidence of a recent 


repair, which may have introduced air 
i: a ER the vehicle. Refer t 


ae ran Sbesbanemblis 

Reterdetlli al 

and Installation . 

Did vosptindanstepsresd canpeitiecder | Go to Step 21 | Go to Step 20 

1. N@@ct the brake master cylinder for 

4. idktnped finet leakkukpfentoBrwathe 
Syhtem pintonmaldlabekr¥e dor an 

2. Repasiistedslace aidpekednkend for 
ETTEREN abe cannon. 

5. (@hise fhe cahteendlyeddrfealtee. 
Master Cylinder Replacement. 


Widsythe findanfitoairedtadomtestn’?ted and Go to o Stp 21 
Hiddheealeperp sompaa 


Dod yperetimp prtepiid opetedéron? the 


appropriate procedure: 


BRAKE ASSIST SYSTEM DIAGNOSIS 


Brake Assist System Diagnosis 


DEFINITION: This diagnostic table is designed to diagnose ONLY the components of 


the brake ASSIST system in order to determine if the brake ASSIST system is operating 
properly. You will be directed by the appropriate Symptom table to go to other brake 
system diagnostic tables as appropriate. 
Were you sent here from a Brake 


Symptom table? Go to Step 3 | Goto Step 2 
Were you sent here directly from an 
electrical diagnostic to investigate Go to 

2 vacuum as a possible concern? Diagnostic 


Starting Point 
- Hydraulic 
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Inspect for proper brake pedal travel. 
Refer to Brake Pedal Travel 

3 Measurement and Inspection. 
Is the brake pedal travel distance within 
the acceptable limits? 


Go to Step 5 


Go to Step 5 


Brakes 


Go to Step 4 


1. Inspect for worn, missing, 
misaligned, bent or damaged brake 
pedal system components. 


e For the brake pedal pushrod 
component inspection, refer to 
Brake Pedal Pushrod 
Inspection . 

e Inspect the brake pedal 
bushings for excessive wear 

4 and/or damage and inspect the 

brake pedal for a misaligned, 
bent, and/or damaged 
condition. 


2. Replace the brake pedal system 
components that are worn, missing, 
misaligned, bent or damaged. 


Inspect for 
internal and 
external fluid 
leaks and air in 
the hydraulic 
brake system 
Go to 


Did you find and replace any worn, Hydraulic 
missing, misaligned, bent or damaged Brake System 
brake pedal system components? Go to Step 5 | Diagnosis 
Check the engine vacuum source that 
supplies vacuum to the vacuum brake 

5 booster. Refer to Brake System Go to Engine 
Vacuum Source Test. Controls 
Is the vacuum reading within the Diagnostics 
acceptable limits? Go to Step 6 | Information 


Does the condition occur during cold 
start-up conditions? 


Go to Step 7 


Go to Step 8 


Check engine vacuum under the same 


cold start-up conditions. Refer to 
appropriate Engine Controls Diagnostics 
article. 
Did you find and correct a condition? 
During the vacuum source test, did the 

8 vacuum booster check valve operate 


Go to Step 18 


Go to Step 9 
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|properly? Action Go to S¥ep 10 Go to SNp 9 
dus thegnostintdnosterlehigriedabvdiagnose ONLY the components of t 
brake ASS] REferstenVucantar BradkteBoster the brake ASSIST syster is operating 
properly. i@tinwelk Madkxeated/by Bis eppropriate Symptom table to go}to other-brake 
system diagiReptatadhiesré appropriate. 

i TWeéreowanapi ¢ierthé cep aRnakat? o to Step 10 
IFeapippedahith a booster mounted Go to Step 3 Go to Step 
Sthaxatouaunhaenddredtispheirthen 
edeutnieakriopenctinnictifeestigaks.\ciaisum Go to 
dxyarod aitlemageern? Diagnostic 
Does the vacuum sensor grommet exhibit Starting Poin 
any of the conditions listed? oto Step 11 j 
Replace the vacuum sensor grommet. 
Did you complete the replacement? Go to Step 12 


es 
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1. Separate the master cylinder from 
the vacuum brake booster. Do not 
disconnect any brake pipes. Before 
removing the master cylinder, first 
deplete the vacuum by removing 
the check valve or applying the 
brake pedal several times. Refer to 
Master Cylinder Replacement. 


2. If equipped with a vacuum seal on 
the rear of the master cylinder, 
inspect the seal for damage and 
correct positioning on the master 
cylinder. 


12 


3. If equipped with a vacuum seal that 
is part of the booster, inspect the 
seal for damage. 


4. Inspect the master cylinder mating 
surface of the booster form 
deformation and or damage. 


Does the vacuum seal and/or the master 
cylinder mating surface of the of the 
booster exhibit any of the conditions 
listed? Go to Step 13 | Go to Step 14 


1. If equipped with a vacuum seal on 
the rear of the master cylinder, 
replace the vacuum seal as 
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necessary. Go to Step 5| | Brakes 
IrBpektt dqnipyepeyitlakeyxpedahtseedlthat 
ReferéquixakeRedahditavel which is 
3 Measurentedht aodstasphetbanster 
Is thabsaibperdalstrovekgiaante within 
13 the ageeptabledamatsy nder mating Go to Step 5 Go to Step 4 
1. udset POERI hoo sissies 
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2. Pahane thediakomedadsyeteithe external fluid 
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14 brake system 
Dad youptiag and ranlaes aan ere Go to Hydrau 
Missing, tisser erber bra pedel. Brake Syste 
brake pedal system components? Go to Step 5| | Diagnosis 
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supplitxevbraternedatisbauiclfathshiatity, 

5 boostthe Reto Brake System Vacuum Go to Engine 
Source Test. Controls 
isthe AER sogns end We ATE? pedal Diagnostics 
acce ABiH Hits? Go to Step 6| | Information 
Does the condition occur during cold 

5 tons? : Go to Step 7 Go to Step § 
deena Hee VACUA kunder the same cold Go to Step 17 | Go to Step 15 
z PETU PRETER] RATS ARPA AE 
EARL gees Paepae cle. o to Step 16 | Go to Step Ep 
O Did vou find and correct a conditio ie Go EINES 


test: 


1. Release the brake pedal. 
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Dyringsha rarere ene test, did the 


8 eee eee eee 
prop¢slsase the throttle Go to Step 10 Go to Step 9 
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V lve and r Hose Replacement. 
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BRAKE SYSTEM VEHICLE ROAD TEST 
Preliminary Inspections 


1. Visually inspect easily accessible brake system components for obvious damage and/or 
leaks which may indicate that the vehicle should not be driven until further inspections 
have been completed. 

2. Inspect the brake master cylinder reservoir fluid level and adjust only if necessary for 
brake system road testing. Refer to Master Cylinder Reservoir Filling. 


3. Inspect the tire inflation pressures and adjust as necessary. 


2006 Buick Lucerne CXS 
2006 BRAKES Hydraulic Brakes - Lucerne 
4. Inspect the tire tread patterns to ensure that they are the same or very similar, especially 
per axle. 


5. Ensure that the vehicle is not loaded unevenly prior to brake system road testing. 


Road Testing Procedure 


CAUTION: Road test a vehicle under safe conditions and while 
obeying all traffic laws. Do not attempt any maneuvers that 
could jeopardize vehicle control. Failure to adhere to these 
precautions could lead to serious personal injury and 
vehicle damage. 


1. Start the engine and allow it to idle. 
2. Check to see if the brake system warning lamp remains illuminated. 


3. If the brake system warning lamp remains illuminated, DO NOT proceed to test drive the 
vehicle until it is diagnosed and repaired. Refer to Symptoms - Hydraulic Brakes. 


4. Select a smooth, dry, clean and level road or large lot that is as free of traffic and 
obstacles as possible for brake system low speed road testing. 


5. With the transmission in PARK, lightly apply the brake pedal. Observe both the pedal 
feel and the pedal travel. 

6. Ifthe brake pedal apply felt spongy or the pedal travel was excessive, DO NOT drive the 
vehicle until it is repaired. 


7. Ifthe brake pedal apply did not feel spongy and the pedal travel was not excessive, 
proceed to step 8. 


8. Release and apply the brakes. 


9. While continuing to apply the brakes, shift the transmission into DRIVE, release the 
brakes and allow the engine to idle the vehicle away from the stopped position. Observe 
for a slow release of the brake system. 

10. With the aid of an assistant to observe the vehicle's performance from outside of the 
vehicle, drive the vehicle at a low speed and lightly apply the brakes while driving past 
the assistant. Have the assistant observe for brake system noise from the side of the 
vehicle closest to them, while you observe both the pedal effort and the pedal travel. 


11. Ifthe brake pedal apply effort was excessive or the pedal travel was excessive, DO NOT 
continue to test drive the vehicle until it is repaired. 

12. If the brake pedal apply effort was not excessive and the pedal travel was not excessive, 
proceed to step 13. 

13. Drive the vehicle in the opposite direction, at the same low speed and lightly apply the 
brakes while driving past the assistant. Have the assistant observe for brake system noise 
from the side of the vehicle closest to him. 


14. Drive the vehicle at a low speed and shift the transmission into NEUTRAL without 


2006 Buick Lucerne CXS 
2006 BRAKES Hydraulic Brakes - Lucerne 
applying the brakes. Observe for a rapid deceleration in vehicle speed, indicating 
possible brake drag. 


15. Select a smooth, dry, clean and level road that is as free of heavy traffic as possible for 
brake system moderate speed road testing. 


16. Drive the vehicle at a moderate speed. Observe for a pull and/or incorrect tracking of the 
vehicle without the brakes applied. 


17. While continuing to drive the vehicle at a moderate speed, perform several light applies 
of the brakes. Observe the pedal effort and the pedal travel, observe for brake system 
noise, pulsation and/or brake drag. 


18. If the brake pedal apply effort was excessive or the pedal travel was excessive, DO NOT 
continue to test drive the vehicle until it is repaired. 


19. If the brake pedal apply effort was not excessive and the pedal travel was not excessive, 
proceed to step 20. 


20. While continuing to drive the vehicle at a moderate speed, perform several moderate 
applies of the brakes. Observe the pedal effort and the pedal travel, observe for brake 
system pulsation and/or uneven braking action - either side to side or front to rear. 


A small amount of vehicle front end dip is expected during a moderate apply of the 
brakes. 


21. Ifthe brake pedal apply effort was excessive or the pedal travel was excessive, DO NOT 
continue to test drive the vehicle until it is repaired. 


BRAKE PEDAL TRAVEL MEASUREMENT AND INSPECTION 
Tools Required 

J 28662 Brake Pedal Effort Gage. See Special Tools. 
Procedure 


1. With the ignition OFF and the brakes cool, apply the brakes 3-5 times or until the brake 
pedal effort increases significantly, in order to deplete the brake booster power reserve. 


2. Install the J 28662 to the brake pedal. See Special Tools. 
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Fig. 6: Measuring Brake Pedal Travel 
Courtesy of GENERAL MOTORS CORP. 


. Measure and record the distance (1) from the brake pedal to the rim of the steering 
wheel; note the points of measurement. 

. Apply and maintain the brakes with 445 N (100 Ib) of force to the brake pedal, as 
indicated on the J 28662 . See Special Tools. 

. While maintaining 445 N (100 Ib) of force to the brake pedal, measure and record the 
distance (2) from the same point on the brake pedal to the same point on the rim of the 
steering wheel. 

. Release the brakes and repeat steps 4 and 5 to obtain a second measurement. After 
obtaining a second measurement, proceed to step 7. 

. Average the first and second measurements recorded during the two applies of the 
brakes. 
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8. Subtract the initial measurement, unapplied (1), from the averaged, applied measurement 
(2) to obtain the brake pedal travel distance. 


Specification: Maximum brake pedal travel-measured with the ignition OFF, brake 
booster power assist depleted and the brakes cool: 57 mm (2.24 in) 


BRAKE SYSTEM VACUUM SOURCE TEST 


IMPORTANT: . Engine temperature, accessory load and elevation 
level will affect engine vacuum. 


e Vacuum readings will decrease by approximately 2.7 
kPA (0.8 in HG) for every 305 m (1000 ft) of elevation 
above sea level. 


1. Disconnect the engine vacuum hose from the vacuum brake booster check valve. 
2. Install a vacuum gage to the engine vacuum hose. 


3. Start the engine and allow the engine to idle until normal operating temperatures are 
reached. 


4. With the vehicle in PARK, the engine idling and the air conditioning (A/C) system OFF, 
check to see if the engine vacuum reading is within the specified normal engine vacuum 


range. 
Specification: 47-68 kPa (14-20 in Hg) 


5. Turn the ignition OFF. 
6. If the engine vacuum reading is within the specified normal range, proceed to step 10. 


7. Ifthe engine vacuum reading is NOT within the specified normal range, inspect the 
engine vacuum hose for the following conditions: 


e Loose connection to the engine 
e Collapse, deformation or contamination 
e Cracks, cuts, dry-rot 


8. If any of these conditions were found with the engine vacuum hose, replace the hose, then 
repeat steps 2-4. 


9. If none of these conditions were found with the engine vacuum hose, then there is an 
engine vacuum source problem, check the engine vacuum system. 


10. Remove the vacuum brake booster check valve from the booster. 

11. Install the check valve to the engine vacuum hose. 

12. Install the vacuum gage to the check valve. 

13. Start the engine and allow the engine to idle in PARK with the A/C system OFF, until 
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normal operating temperatures are reached. 


14. Turn the ignition OFF. 


15. Check to see if the engine vacuum reading is maintained within the specified normal 
engine vacuum range. 


Specification: 47-68 kPa (14-20 in Hg) 


16. If the engine vacuum reading is maintained within the specified normal range, proceed to 
step 18. 


17. If the engine vacuum reading is NOT maintained within the specified normal range, 
replace the brake booster check valve, then repeat steps 11-15. 


18. Inspect the brake booster check valve grommet for the following conditions: 
e Loose connection to the vacuum brake booster 
e Deformation or contamination 
e Cracks, cuts, dry-rot 


19. If any of these conditions were found with the check valve grommet, replace the 
grommet. 


BRAKE SYSTEM EXTERNAL LEAK INSPECTION 


CAUTION: Refer to Brake Fluid Irritant Caution . 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice. 


1. In order to inspect for external brake fluid leaks, first check the fluid level in the master 
cylinder. 


While a slight brake fluid level drop can be considered a normal condition due to brake 
lining wear, a very low level may indicate a brake fluid leak in the hydraulic system. 


2. If the fluid level is abnormally low, adjust the brake fluid level. Refer to Master 
Cylinder Reservoir Filling. 


3. Start the engine and allow it to idle. 
4. Apply constant, moderate foot pressure to the brake pedal. 


If the brake pedal gradually falls away while under foot pressure, there may be a brake 
fluid leak. 


5. Turn OFF the ignition. 
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6. Visually inspect the following brake system components for brake fluid leaks, excessive 
corrosion and damage. Give particular attention to all brake pipe and flexible hose 


connections to ensure that there are not any slight brake fluid leaks - even though the 
brake pedal may feel firm and hold steady: 


e Master cylinder brake pipe fittings 

e All brake pipe connections 

e Brake pipes 

e Brake hoses and connections 

e Brake calipers and/or wheel cylinders, if equipped 


7. While slight dampness around the master cylinder reservoir can be considered 
acceptable, brake fluid leaking from any of the brake system components requires 
immediate attention. If any of these components exhibit signs of brake fluid leakage, 
repair or replace those components. After the repair or replacement, reinspect the 
hydraulic brake system to assure proper function. 


BRAKE SYSTEM INTERNAL LEAK TEST 


CAUTION: Refer to Brake Fluid Irritant Caution . 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice. 


1. Start the engine and allow it to idle. 
2. Apply light, steady pressure to the brake pedal. Observe both the brake pedal feel and 
travel. 
3. Release the brakes and turn OFF the ignition. 
4. If the brake pedal apply felt spongy, but the brake pedal travel was not excessive, 
perform the following steps: 
1. Inspect the brake system for external leaks. Refer to Brake System External Leak 


Inspection . 
2. Pressure bleed the brake system in order to purge any air that may be trapped in the 


system. Refer to Hydraulic Brake System Bleeding (Manual) and Hydraulic 


Brake System Bleeding (Pressure). 
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Fig. 7: Cross Sectional View Of Brake Master Cylinder 
Courtesy of GENERAL MOTORS CORP. 


5. If the brake pedal apply did not feel spongy, but the brake pedal travel was excessive, 
perform the following steps: 


1. Loosen the master cylinder-to-brake power booster mounting nuts. 

2. Carefully pull the master cylinder away from the brake power booster just enough 
to inspect the mounting surface of the master cylinder. 

3. Inspect the master cylinder mounting surface at the primary piston (2) for brake 
fluid leaks. 

6. Ifthe master cylinder exhibits any leakage around the primary piston (2), then the 
primary piston primary seal (4) and/or secondary seal (3) is leaking and the master 
cylinder requires overhaul or replacement. 

7. Ifthe master cylinder primary piston (2) does not exhibit any leakage, pressure bleed the 


brake system. Refer to Hydraulic Brake System Bleeding (Manual) or Hydraulic 
Brake System Bleeding (Pressure). 
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8. Ifthe brake pedal apply did not feel spongy and the brake pedal travel was initially 
steady and not excessive, but then gradually fell, then the master cylinder requires 
overhaul or replacement due to an internal leak past the secondary piston (1) from the 
secondary piston primary seal (6) or secondary seal (5). 

9. If the brake pedal apply did not feel spongy and the brake pedal travel was initially 
steady and not excessive, then fell slightly, then became steady again, then the brake 


pressure modulator valve (BPMV) may be leaking internally and may require 
replacement. 


HYDRAULIC BRAKE COMPONENT OPERATION VISUAL INSPECTION 
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Fig. 8: Identifying Brake Caliper/Pad Inspection Areas 
Courtesy of GENERAL MOTORS CORP. 


CAUTION: Refer to Brake Fluid Irritant Caution . 
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NOTE: Refer to Brake Fluid Effects on Paint and Electrical 
Components Notice . 


1. With the tire and wheel assemblies removed and the brake rotors retained by wheel lug 
nuts, visually inspect the caliper piston dust boot (2) sealing area to ensure that there are 
no brake fluid leaks. 

2. If any evidence of a brake fluid leak is present, the brake caliper requires overhaul or 
replacement. 

3. While the brake system is at rest (4), observe the position of the caliper piston (1) in 
relation to the caliper housing. 

4. Have an assistant apply and release the brake pedal several times while you observe the 
operation of the hydraulic brake caliper. 

1. Observe the caliper piston (1) for unrestricted and even movement during each 
apply of the brake system (5). 

2. Observe the caliper piston (1) for an unrestricted and even return motion during 
each release of the brake system (6). 

5. Ifthe caliper piston (1) did not exhibit unrestricted and even movement during brake 
system apply and/or release, the piston square seal (3) may be worn or damaged and the 
caliper may require overhaul or replacement. 


BRAKE PIPE AND HOSE INSPECTION 


CAUTION: Refer to Brake Fluid Irritant Caution . 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice . 


1. Visually inspect all of the brake pipes for the following conditions: 
e Kinks, improper routing, missing or damaged retainers 
e Leaking fittings, excessive corrosion 
2. If any of the brake pipes exhibited any of the conditions listed, then the identified pipe or 
pipes, require replacement. 
3. Ensure that the vehicle axles are properly supported at ride height in order to maintain 
the proper relationship of the flexible brake hoses to the chassis. 


2006 Buick Lucerne CXS 
2006 BRAKES Hydraulic Brakes - Lucerne 


Fig. 9: Identifying Flexible Brake Hose Failure Conditions 
Courtesy of GENERAL MOTORS CORP. 


4. Visually inspect all of the flexible brake hoses for the following conditions: 
e Kinks (1), improper routing, twists, chafing, missing or damaged retainers 
e Leaking connections, cracking, dry-rot, blisters, bulges 


5. If any of the flexible brake hoses exhibited any of the conditions listed, then the 
identified flexible brake hose or hoses require replacement. 


6. Squeeze the flexible brake hoses with firm finger pressure to check for soft spots (2), 
indicating an internal restriction. Check the entire length of each flexible brake hose. 


7. If any of the flexible brake hoses were found to have soft spots (2), then the identified 
flexible brake hose or hoses require replacement. 


BRAKE PEDAL PUSHROD INSPECTION 


2006 Buick Lucerne CXS 
2006 BRAKES Hydraulic Brakes - Lucerne 


Fig. 10: View of Brake Pedal Pushrod 
Courtesy of GENERAL MOTORS CORP. 


1. Disconnect the brake pedal pushrod (1) from the brake pedal. 


2. Inspect the brake pedal pushrod eyelet bushing (2), if equipped, for cracks and/or 
excessive wear. 


3. Reposition the pedal pushrod boot (3) toward the front of the vehicle to expose as much 
of the pedal pushrod (1) as possible. 


4. Inspect the brake pedal pushrod (1) for straightness. 


5. Ifthe brake pedal pushrod eyelet bushing (2) exhibited cracks and/or excessive wear, 
then the bushing requires replacement. 


6. Ifthe brake pedal pushrod (1) is not straight, then the pushrod requires replacement. 
7. Return the pedal pushrod boot (3) to its original position on the pedal pushrod (1). 
8. Connect the brake pedal pushrod (1) to the brake pedal. 


REPAIR INSTRUCTIONS 


MASTER CYLINDER RESERVOIR FILLING 
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CAUTION: Refer to Brake Fluid Irritant Caution . 


NOTE: When adding fluid to the brake master cylinder reservoir, use 
only Delco Supreme 116, GM P/N 12377967 (Canadian P/N 
992667) or equivalent DOT-3 brake fluid from a clean, sealed 
brake fluid container. The use of any type of fluid other than the 
recommended type of brake fluid, may cause contamination 
which could result in damage to the internal rubber seals and/or 
rubber linings of hydraulic brake system components. 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice. 


1. Visually inspect the brake fluid level through the brake master cylinder reservoir. 

2. If the brake fluid level is at or below the half-full point during routine fluid checks, the 
brake system should be inspected for wear and possible brake fluid leaks. 

3. If the brake fluid level is at or below the half-full point during routine fluid checks and 
an inspection of the brake system did not reveal wear or brake fluid leaks, the brake fluid 
may be topped-off up to the maximum-fill level. 

4. If brake system service was just completed, the brake fluid may be topped-off up to the 
maximum-fill level. 

5. If the brake fluid level is above the half-full point, adding brake fluid is not 
recommended under normal conditions. 


6. If brake fluid is to be added to the master cylinder reservoir, clean the outside of the 
reservoir on and around the reservoir cap prior to removing the cap and diaphragm. Use 
only Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 992667) or equivalent 
DOT-3 brake fluid from a clean, sealed brake fluid container. 


MASTER CYLINDER RESERVOIR REPLACEMENT 


CAUTION: Refer to Brake Fluid Irritant Caution . 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice. 


Removal Procedure 


1. Remove the master cylinder from the vehicle. Refer to Master Cylinder Replacement. 


2006 Buick Lucerne CXS 
2006 BRAKES Hydraulic Brakes - Lucerne 


Fig. 11: Removing/Installing Reservoir Retaining Pins 
Courtesy of GENERAL MOTORS CORP. 


2. Remove the fluid level sensor. Refer to Brake Fluid Level Indicator Switch 


Replacement. 
Drain the brake fluid from the master cylinder reservoir. 


Carefully tap out the reservoir retaining pins until clear of reservoir. 
Remove the reservoir from the master cylinder. 


ra 


Remove the seals from the master cylinder reservoir. 
Installation Procedure 


1. Inspect the reservoir for cracks or deformities. If found, replace the reservoir. 
2. Clean the reservoir with clean denatured alcohol or equivalent. 
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3. Dry the reservoir with non-lubricated, filtered air. 


Fig. 12: Installing Reservoir Onto Master Cylinder 
Courtesy of GENERAL MOTORS CORP. 


4. Lubricate the new seals and the reservoir bayonets with new Delco Supreme 11&, GM 
P/N 12377967 (Canadian P/N 992667) or equivalent DOT-3 brake fluid. 


5. Install the seals, making sure they are fully seated. 


6. Install the reservoir onto the master cylinder by pressing straight down by hand until pin 
holes are aligned. 
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Fig. 13: Removing/Installing Reservoir Retaining Pins 
Courtesy of GENERAL MOTORS CORP. 


7. Carefully tap in the reservoir retaining pins to secure the reservoir. 
8. Fill the master cylinder reservoir. Refer to Master Cylinder Reservoir Filling. 
9. Install the brake fluid level sensor. Refer to Brake Fluid Level Indicator Switch 


Replacement. 
10. Install the master cylinder to the vehicle. Refer to Master Cylinder Replacement. 


MASTER CYLINDER REPLACEMENT 


CAUTION: Refer to in Brake Fluid Irritant Caution . 
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NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice. 


Removal Procedure 


1. Disconnect the electrical connector from the brake fluid level sensor. 
2. Disconnect the brake pipes from the master cylinder. 
IMPORTANT: Install a rubber cap or plug to the exposed brake pipe 
fitting end in order to prevent brake fluid loss and 
contamination. 


3. Plug the open brake pipe fitting ends. 


Fig. 14: Removing & Installing Master Cylinder 
Courtesy of GENERAL MOTORS CORP. 
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4. Remove the 2 master cylinder mounting nuts. 


5. Remove the master cylinder. 


6. Remove the reservoir from the master cylinder if it is to be reused on a replacement 
master cylinder. Refer to Master Cylinder Reservoir Replacement. 


Installation Procedure 


1. Install the brake master cylinder reservoir to the master cylinder if it was removed 
previously. Refer to Master Cylinder Reservoir Replacement. 


2. Bench bleed the master cylinder. Refer to Master Cylinder Bench Bleeding. 


Fig. 15: Removing & Installing Master Cylinder 
Courtesy of GENERAL MOTORS CORP. 


3. Install the master cylinder to the vacuum brake booster. 


NOTE: Refer to Fastener Notice. 
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4. Install the 2 brake master cylinder mounting nuts. 
Tighten: Tighten the 2 brake master cylinder mounting nuts to 30 N.m (22 1b ft). 


5. Remove the plugs from the brake pipes. 
6. Install the brake pipes to the master cylinder. 


Tighten: Tighten the brake pipe fittings at the master cylinder to 29 N.m (21 Ib ft). 


7. Connect the electrical connector to the brake fluid level sensor. 


8. Bleed the hydraulic brake system. Refer to Hydraulic Brake System Bleeding 
(Manual) or Hydraulic Brake System Bleeding (Pressure). 


MASTER CYLINDER BENCH BLEEDING 


CAUTION: Refer to Brake Fluid Irritant Caution . 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice. 


NOTE: When adding fluid to the brake master cylinder reservoir, use 
only Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 
992667) or equivalent DOT-3 brake fluid from a clean, sealed 
brake fluid container. The use of any type of fluid other than the 
recommended type of brake fluid, may cause contamination 
which could result in damage to the internal rubber seals and/or 
rubber linings of hydraulic brake system components. 
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Fig. 16: Bleeding Master Cylinder 
Courtesy of GENERAL MOTORS CORP. 


1. Secure the mounting flange of the brake master cylinder in a bench vise so that the rear 
of the primary piston is accessible. 


2. Remove the master cylinder reservoir cap and diaphragm. 


3. Install suitable fittings to the master cylinder ports that match the type of flare seat 
required and also provide for hose attachment. 


4. Install transparent hoses to the fittings installed to the master cylinder ports, then route 
the hoses into the master cylinder reservoir. 


5. Fuill the master cylinder reservoir to at least the half-way point with Delco Supreme 11®, 
GM P/N 12377967 (Canadian P/N 992667) or equivalent DOT-3 brake fluid from a 
clean, sealed brake fluid container. 


6. Ensure that the ends of the transparent hoses running into the master cylinder reservoir 
are fully submerged in the brake fluid. 


7. Using a smooth, round-ended tool, depress and release the primary piston as far as it will 
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travel, a depth of about 25 mm (1 in), several times. Observe the flow of fluid coming 
from the ports. 


Ås air is bled from the primary and secondary pistons, the effort required to depress the 
primary piston will increase and the amount of travel will decrease. 


8. Continue to depress and release the primary piston until fluid flows freely from the ports 
with no evidence of air bubbles. 


9. Remove the transparent hoses from the master cylinder reservoir. 
10. Install the master cylinder reservoir cap and diaphragm. 


11. Remove the fittings with the transparent hoses from the master cylinder ports. Wrap the 
master cylinder with a clean shop cloth to prevent brake fluid spills. 


12. Remove the master cylinder from the vise. 


BRAKE FLUID LEVEL INDICATOR SWITCH REPLACEMENT 


CAUTION: Refer to Brake Fluid Irritant Caution . 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice. 


Removal Procedure 
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Fig. 17: View Of Brake Fluid Level Sensor Electrical Connector 
Courtesy of GENERAL MOTORS CORP. 


1. Disconnect the electrical connector (1) from the brake fluid level sensor. 
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Fig. 18: Removing Brake Fluid Level Sensor 
Courtesy of GENERAL MOTORS CORP. 


2. Using a needle nose pliers carefully depress the retaining tabs (1) on the end of the brake 
fluid level sensor and press the sensor through the reservoir to remove. 


Installation Procedure 
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Fig. 19: Installing Brake Fluid Level Sensor 
Courtesy of GENERAL MOTORS CORP. 


1. Align the brake fluid level sensor to the master cylinder reservoir. 
2. Press the brake fluid level sensor into the master cylinder reservoir. 
3. Connect the electrical connector to the brake fluid level sensor. 


BRAKE PEDAL ASSEMBLY REPLACEMENT 
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Fig. 20: Replacing Brake Pedal Assembl 
Courtesy of GENERAL MOTORS CORP. 


Brake Pedal Assembly Replacement 
Callout Component Name 
NOTE: 
Refer to Fastener Notice . 


Fastener Tightening Specifications: Refer to Fastener Tightening Specifications. 
Preliminary Procedure 


1. Remove the knee bolster panel. Refer to Driver Knee Bolster Replacement . 


2. Disconnect the electrical connector from the brake pedal position sensor. 
Nut (Qty: 2) 


Tighten: 10 N.m (89 Ib in) 
Accelerator Pedal 
Tip: 


e Release the wiring harness retainer from the brake pedal 
bracket. 


e Relocate accelerator pedal to the side. 
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Spacer 
4 Tip: Apply silicone brake lubricant to the brake pedal pushrod pivot 


1. Lower the steering column. Refer to Steering Column 
Replacement . 

2. You DO NOT have to remove the steering column from the 
vehicle. Lower the steering column to gain access to the 
mounting bolts for the brake pedal mounting bracket. 


Tighten: 30 N.m (22 Ib ft) 


Brake Pedal 
6 Tip: Re-calibrate the brake pedal position sensor. Refer to Brake 
Pedal Position Sensor Calibration . 


BRAKE PIPE REPLACEMENT 


Tools Required 


J 45405 Pipe Flaring Tool Kit. See Special Tools. 


CAUTION: Refer to Brake Fluid Irritant Caution . 


CAUTION: Always use double walled steel brake pipe when replacing 
brake pipes. The use of any other pipe is not recommended 
and may cause brake system failure. Carefully route and 
retain replacement brake pipes. Always use the correct 
fasteners and the original location for replacement brake 
pipes. Failure to properly route and retain brake pipes may 
cause damage to the brake pipes and cause brake system 
failure. 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice. 


IMPORTANT: When servicing brake pipes, note the following: 


e If sectioning brake pipe, use replacement pipe of the same 
type and outside diameter. 
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e Use fittings of the appropriate size and type. 


e Only create flares of the same type or design as originally 
equipped on the vehicle. 


Replacement Procedure 


Fig. 21: Sectioning Brake Pipe Using Pipe Cutter 
Courtesy of GENERAL MOTORS CORP. 


1. Inspect the section of brake pipe to be replaced. 
2. Release the brake pipe to be replaced from the retainers, as required. 
3. Select an appropriate location to section the brake pipe, if necessary. 
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e Allow adequate clearance in order to maneuver the J 45405 . See Special Tools. 


e Avoid sectioning the brake pipe at bends or mounting points. 


4. Using a string or wire, measure the length of the pipe to be replaced including all pipe 
bends. 


5. Add to the measurement taken the appropriate additional length required for each flare 
to be created. 


Specification: 6.35 mm (0.250 in) for 4.76 mm (3/16 in) diameter pipe 


IMPORTANT: Ensure that the brake pipe end to be flared is cut ata 
square, 90 degree angle to the pipe length. 


6. Using the pipe cutter included in the J 45405 , carefully cut the brake pipe squarely to 
the measured length. See Special Tools. 


7. Remove the sectioned brake pipe from the vehicle. 


8. Select the appropriate size of brake pipe and tube nuts, as necessary. The brake pipe 
outside diameter determines brake pipe size. 
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Fig. 22: Stripping Nylon Coating From Brake Pipe Ends 
Courtesy of GENERAL MOTORS CORP. 


9. Strip the nylon coating from the brake pipe ends to be flared, if necessary. 


e Select the appropriate blade on the coating stripping tool included in the J 45405 , 
by unthreading the blade block from the stripping tool and installing the block with 
the desired blade facing the tool rollers. See Special Tools. 


Specification: 6.35 mm (0.250 in) blade for 4.76 mm (3/16 in) diameter pipe 


e Insert the brake pipe end to be flared into the stripping tool to the depth of the 
ledge on the tool rollers. 


e While holding the brake pipe firmly against the stripping tool roller ledges, rotate 
the thumbwheel of the tool until the blade contacts the brake pipe coated surface. 


IMPORTANT: Do not gouge the metal surface of the brake pipe. 
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e Rotate the stripping tool in a clockwise direction, ensuring that the brake pipe end 
remains against the tool roller ledges. 


e After each successive revolution of the stripping tool, carefully rotate the 
thumbwheel of the tool clockwise, in order to continue stripping the coating from 
the brake pipe until the metal pipe surface is exposed. 


e Loosen the thumbwheel of the tool and remove the brake pipe. 


IMPORTANT: Ensure that all loose remnants of the nylon coating 
have been removed from the brake pipe. 


e Inspect the stripped end of the brake pipe to ensure that the proper amount of 
coating has been removed. 


Specification: 6.35 mm (0.250 in) for 4.76 mm (3/16 in) diameter pipe 


Fig. 23: Chamfering Pipe Using De-Burring Tool 
Courtesy of GENERAL MOTORS CORP. 


10. Chamfer the inside and outside diameter of the pipe with the de-burring tool included in 
the J 45405 . See Special Tools. 


11. Install the tube nuts on the brake pipe, noting their orientation. 
12. Clean the brake pipe and the J 45405 of lubricant, contaminants and debris. See Special 
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Tools. 


Fig. 24: Installing Die Halves Into Die Cage 
Courtesy of GENERAL MOTORS CORP. 


13. Loosen the die clamping screw of the J 45405 . See Special Tools. 

14. Select the corresponding die set and install the die halves into the die cage with the full, 
flat face of one die facing the clamping screw and the counterbores of both dies facing 
the forming ram. 
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Fig. 25: View Of Clamping Screw & Unused Die 
Courtesy of GENERAL MOTORS CORP. 


15. Place the flat face of an unused die (1) against the die halves in the clamping cage and 
hold firmly against the counterbored face of the dies. 


16. Insert the prepared end of the pipe to be flared through the back of the dies until the pipe 
is seated against the flat surface of the unused die (1). 

17. Remove the unused die (1). 

18. Ensure that the rear of both dies are seated firmly against the enclosed end of the die 
cage. 

19. Firmly hand tighten the clamping screw (2) against the dies. 
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Fig. 26: Rotating J 45405 To Bottom Against Die Cage 
Courtesy of GENERAL MOTORS CORP. 


20. Select the appropriate forming mandrel and place into the forming ram. 
21. Rotate the hydraulic fluid control valve clockwise to the closed position. 
22. Rotate the body of the J 45405 until it bottoms against the die cage. See Special Tools. 
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Fig. 27: Bottoming Forming Mandrel Against Clamping Dies Using Pipe Flaring 
Tool 
Courtesy of GENERAL MOTORS CORP. 


23. While guiding the forming mandrel into the exposed end of pipe to be flared, operate the 
lever of the J 45405 until the forming mandrel bottoms against the clamping dies. See 


Special Tools. 
24. Rotate the hydraulic fluid control valve counterclockwise to the open position to allow 
the hydraulic forming ram to retract. 


25. Loosen the die clamping screw and remove the dies and pipe. 
26. If necessary, lightly tap the dies until the die halves separate. 
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Fig. 28: Inspecting Brake Pipe Flare Diameter 
Courtesy of GENERAL MOTORS CORP. 


27. Inspect the brake pipe flare for correct shape and diameter (a). 


Specification: 7.10 mm (0.279 in) +/- 0.18 mm (0.007 in) flare diameter for 4.76 mm 
(3/16 in) diameter pipe 


28. If necessary, using the removed section of pipe as a template, shape the new pipe with a 
suitable brake pipe bending tool. 


IMPORTANT: When installing the pipe, maintain a clearance of 19 mm 
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(3/4 in) from all moving or vibrating components. 


29. Install the pipe to the vehicle with the appropriate brake pipe unions as required. 
30. If previously released, secure the brake pipe to the retainers. 


31. Bleed the hydraulic brake system. Refer to Hydraulic Brake System Bleeding 
(Manual) or Hydraulic Brake System Bleeding (Pressure). 


32. With the aid of an assistant, inspect the brake pipe flares for leaks by starting the engine 
and applying the brakes. 


FRONT BRAKE HOSE REPLACEMENT 


CAUTION: Refer to Brake Fluid Irritant Caution in Cautions and 
Notices. 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice in Cautions and Notices. 


Removal Procedure 


1. Raise and suitably support the vehicle. Refer to Lifting and Jacking the Vehicle in 
General Information. 


2. Remove the tire and wheel assembly. Refer to Tire and Wheel Removal and 
Installation in Tires and Wheels. 


3. Clean all dirt and foreign material from the brake hose and the brake pipe fittings. 
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Fig. 29: Removing/Installing Brake Pipe Fitting To/From Brake Hose 
Courtesy of GENERAL MOTORS CORP. 


IMPORTANT: Install a rubber cap or plug to the exposed brake pipe 
fitting end in order to prevent brake fluid loss and 
contamination. 


4. Remove the brake pipe fitting from the brake hose. 
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Fig. 30: Removing/Installing Brake Hose 
Courtesy of GENERAL MOTORS CORP. 


5. Use a flat-bladed tool in order to remove the brake hose retainer from the brake hose. 
6. Remove the brake hose from the brake hose bracket. 
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Fig. 31: Brake Hose To Caliper View 
Courtesy of GENERAL MOTORS CORP. 


7. Remove the brake hose bolt from the brake caliper. 
8. Remove the brake hose from the brake caliper. 
9. Remove and discard the two copper brake hose gaskets. These gaskets may be stuck to 
the brake caliper and/or the brake hose end. 
10. Install a rubber plug into the brake hose bolt hole of the brake caliper in order to prevent 
brake fluid loss and contamination. 
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Fig. 32: Locating Brake Hose Retainer Bolt 
Courtesy of GENERAL MOTORS CORP. 


11. Remove the hose bracket bolt from the strut assembly and remove the hose. 


Installation Procedure 


1. Remove the rubber plug from the brake hose bolt hole of the brake caliper. 
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Fig. 33: Brake Hose To Caliper View 
Courtesy of GENERAL MOTORS CORP. 


IMPORTANT: Install NEW copper brake hose gaskets. 
2. Assemble the brake hose bolt and the NEW copper brake hose gaskets to the brake hose. 


NOTE: Refer to FASTENER NOTICE in Cautions and Notices. 


3. Install the brake hose bolt to the brake caliper. 
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Tighten: Tighten the brake hose bolt to 40 N.m (30 1b ft). 


Fig. 34: Removing/Installing Brake Hose 
Courtesy of GENERAL MOTORS CORP. 


NOTE: Make sure the brake hose is not twisted or kinked after 
installation. Damage to the hose could result. 


4. Install the brake hose to the brake hose bracket. 
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5. Install the brake hose retainer to the brake hose. 


Fig. 35: Removing/Installing Brake Pipe Fitting To/From Brake Hose 
Courtesy of GENERAL MOTORS CORP. 


6. Remove the rubber cap or plug from the exposed brake pipe fitting end. 
7. Install the brake pipe fitting to the brake hose. 


Tighten: Tighten the brake pipe fitting to 15 N.m (11 1b ft). 
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Fig. 36: Locating Brake Hose Retainer Bolt 
Courtesy of GENERAL MOTORS CORP. 


8. Install the hose bracket and bolt to the strut assembly. 
Tighten: Tighten the bolt tol7 N.m (13 1b ft). 


9. Bleed the brake caliper at the brake caliper bleeder screw. Refer to Hydraulic Brake 
System Bleeding (Manual) or Hydraulic Brake System Bleeding (Pressure). 


10. Install the tire and wheel assembly. Refer to Tire and Wheel Removal and 
Installation in Tires and Wheels. 


11. Lower the vehicle. 
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REAR BRAKE HOSE REPLACEMENT 


CAUTION: Refer to Brake Fluid Irritant Caution in Cautions and 
Notices. 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice in Cautions and Notices. 


Removal Procedure 


1. Raise and suitably support the vehicle. Refer to Lifting and Jacking the Vehicle in 
General Information. 


2. Remove the tire and wheel assembly. Refer to Tire and Wheel Removal and 
Installation in Tires and Wheels. 


3. Clean all dirt and foreign material from the brake hose and the brake pipe fittings. 
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Fig. 37: Removing/Installing Rear Brake Hose 
Courtesy of GENERAL MOTORS CORP. 


IMPORTANT: Install a rubber cap or plug to the exposed brake pipe 
fitting end in order to prevent brake fluid loss and 
contamination. 


4. Remove the brake pipe fitting from the brake hose. 
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Fig. 38: Removing/Installing Brake Hose From Brake Hose Bracket 
Courtesy of GENERAL MOTORS CORP. 


5. Use a flat-bladed tool in order to remove the brake hose retainer from the brake hose. 


6. Remove the brake hose from the brake hose bracket. 
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Fig. 39: Brake Hose To Caliper View 
Courtesy of GENERAL MOTORS CORP. 


7. Remove the brake hose bolt from the brake caliper. 
8. Remove the brake hose from the brake caliper. 


9. Remove and discard the two copper brake hose gaskets. These gaskets may be stuck to 
the brake caliper and/or the brake hose end. 


10. Install a rubber plug into the brake hose bolt hole of the brake caliper in order to prevent 
brake fluid loss and contamination. 


Installation Procedure 


1. Remove the rubber plug from the brake hose bolt hole of the brake caliper. 
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Fig. 40: Brake Hose To Caliper View 
Courtesy of GENERAL MOTORS CORP. 


IMPORTANT: Install NEW copper brake hose gaskets. 

2. Assemble the brake hose bolt and the NEW copper brake hose gaskets to the brake hose. 
NOTE: Refer to FASTENER NOTICE in Cautions and Notices. 

3. Install the brake hose bolt to the brake caliper. 


Tighten: Tighten the brake hose bolt to 40 N.m (30 1b ft). 
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Fig. 41: Removing/Installing Brake Hose From Brake Hose Bracket 
Courtesy of GENERAL MOTORS CORP. 


NOTE: Make sure the brake hose is not twisted or kinked after 
installation. Damage to the hose could result. 


4. Install the brake hose to the brake hose bracket. 
5. Install the brake hose retainer to the brake hose. 
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Fig. 42: Removing/Installing Rear Brake Hose 
Courtesy of GENERAL MOTORS CORP. 


6. Remove the rubber cap or plug from the exposed brake pipe fitting end. 
7. Install the brake pipe fitting to the brake hose. 


Tighten: Tighten the brake pipe fitting to 15 N.m (11 1b ft). 


CAUTION: Do not move the vehicle until a firm brake pedal is 
obtained. Air in the brake system can cause the loss of 
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brakes with possible personal injury. 


8. Bleed the brake caliper at the brake caliper bleeder screw. Refer to Hydraulic Brake 
System Bleeding (Manual) or Hydraulic Brake System Bleeding (Pressure). 
9. Install the tire and wheel assembly. Refer to Tire and Wheel Removal and 
Installation in Tires and Wheels. 
10. Lower the vehicle. 


HYDRAULIC BRAKE SYSTEM BLEEDING (MANUAL) 


CAUTION: Refer to Brake Fluid Irritant Caution . 


NOTE: When adding fluid to the brake master cylinder reservoir, use 
only Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 
992667) or equivalent DOT-3 brake fluid from a clean, sealed 
brake fluid container. The use of any type of fluid other than the 
recommended type of brake fluid, may cause contamination 
which could result in damage to the internal rubber seals and/or 
rubber linings of hydraulic brake system components. 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice . 


1. Place a clean shop cloth beneath the brake master cylinder to prevent brake fluid spills. 
2. With the ignition OFF and the brakes cool, apply the brakes 3-5 times or until the brake 
pedal effort increases significantly, in order to deplete the brake booster power reserve. 
3. If you have performed a brake master cylinder bench bleeding on this vehicle or if you 
disconnected the brake pipes from the master cylinder, you must perform the following 
steps: 
1. Ensure that the brake master cylinder reservoir is full to the maximum-fill level. If 
necessary, add Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 992667) or 
equivalent DOT-3 brake fluid from a clean, sealed brake fluid container. 


If removal of the reservoir cap and diaphragm is necessary, clean the outside of the 
reservoir on and around the cap prior to removal. 


2. With the rear brake pipe installed securely to the master cylinder, loosen and 
separate the front brake pipe from the front port of the brake master cylinder. 

3. Allow a small amount of brake fluid to gravity bleed from the open port of the 
master cylinder. 
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4. Reconnect the brake pipe to the master cylinder port and tighten securely. 

5. Have an assistant slowly depress the brake pedal fully and maintain steady pressure 
on the pedal. 

6. Loosen the same brake pipe to purge air from the open port of the master cylinder. 

7. Tighten the brake pipe, then have the assistant slowly release the brake pedal. 

8. Wait 15 seconds, then repeat steps 3.3-3.7 until all air is purged from the same port 
of the master cylinder. 

9. With the front brake pipe installed securely to the master cylinder, after all air has 
been purged from the front port of the master cylinder, loosen and separate the rear 
brake pipe from the master cylinder, then repeat steps 3.3-3.8. 

10. After completing the final master cylinder port bleeding procedure, ensure that both 
of the brake pipe-to-master cylinder fittings are properly tightened. 


4. Fill the brake master cylinder reservoir with Delco Supreme 11&, GM P/N 12377967 
(Canadian P/N 992667) or equivalent DOT-3 brake fluid from a clean, sealed brake 
fluid container. Ensure that the brake master cylinder reservoir remains at least half-full 
during this bleeding procedure. Add fluid as needed to maintain the proper level. 


Clean the outside of the reservoir on and around the reservoir cap prior to removing the 
cap and diaphragm. 


5. Install a proper box-end wrench onto the RIGHT REAR wheel hydraulic circuit bleeder 
valve. 


6. Install a transparent hose over the end of the bleeder valve. 


7. Submerge the open end of the transparent hose into a transparent container partially 
filled with Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 992667) or 
equivalent DOT-3 brake fluid from a clean, sealed brake fluid container. 


8. Have an assistant slowly depress the brake pedal fully and maintain steady pressure on 
the pedal. 


9. Loosen the bleeder valve to purge air from the wheel hydraulic circuit. 
10. Tighten the bleeder valve, then have the assistant slowly release the brake pedal. 


11. Wait 15 seconds, then repeat steps 8-10 until all air is purged from the same wheel 
hydraulic circuit. 

12. With the right rear wheel hydraulic circuit bleeder valve tightened securely, after all air 
has been purged from the right rear hydraulic circuit, install a proper box-end wrench 
onto the LEFT FRONT wheel hydraulic circuit bleeder valve. 

13. Install a transparent hose over the end of the bleeder valve, then repeat steps 7-11. 

14. With the left front wheel hydraulic circuit bleeder valve tightened securely, after all air 
has been purged from the left front hydraulic circuit, install a proper box-end wrench 
onto the LEFT REAR wheel hydraulic circuit bleeder valve. 
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15. Install a transparent hose over the end of the bleeder valve, then repeat steps 7-11. 

16. With the left rear wheel hydraulic circuit bleeder valve tightened securely, after all air 
has been purged from the left rear hydraulic circuit, install a proper box-end wrench onto 
the RIGHT FRONT wheel hydraulic circuit bleeder valve. 

17. Install a transparent hose over the end of the bleeder valve, then repeat steps 7-11. 

18. After completing the final wheel hydraulic circuit bleeding procedure, ensure that each 
of the 4 wheel hydraulic circuit bleeder valves are properly tightened. 

19. Fill the brake master cylinder reservoir to the maximum-fill level with Delco Supreme 
11&, GM P/N 12377967 (Canadian P/N 992667) or equivalent DOT-3 brake fluid from 
a clean, sealed brake fluid container. 


20. Slowly depress and release the brake pedal. Observe the feel of the brake pedal. 


IMPORTANT: If it is determined that air was induced into the system 
upstream of the ABS modulator prior to servicing, the 
Antilock Brake System Automated Bleed Procedure must 
be performed. 


21. Ifthe brake pedal feels spongy, repeat the bleeding procedure again. If the brake pedal 
still feels spongy after repeating the bleeding procedure, perform the following steps: 
1. Inspect the brake system for external leaks. Refer to Brake System External Leak 
Inspection . 
2. Pressure bleed the hydraulic brake system in order to purge any air that may still be 
trapped in the system. 


22. Turn the ignition key ON, with the engine OFF. Check to see if the brake system warning 
lamp remains illuminated. 


IMPORTANT: DO NOT allow the vehicle to be driven until it is diagnosed 
and repaired. 


23. If the brake system warning lamp remains illuminated, refer to Symptoms - Hydraulic 
Brakes. 


HYDRAULIC BRAKE SYSTEM BLEEDING (PRESSURE) 


Tools Required 


e J 29532 Diaphragm Type Brake Pressure Bleeder or equivalent. See Special Tools. 
e J 35589-A Master Cylinder Bleeder Adapter. See Special Tools. 


CAUTION: Refer to Brake Fluid Irritant Caution . 
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NOTE: When adding fluid to the brake master cylinder reservoir, use 
only Delco Supreme 116, GM P/N 12377967 (Canadian P/N 
992667) or equivalent DOT-3 brake fluid from a clean, sealed 
brake fluid container. The use of any type of fluid other than the 
recommended type of brake fluid, may cause contamination 


which could result in damage to the internal rubber seals and/or 
rubber linings of hydraulic brake system components. 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice . 


Bleeding Procedure 


1. Place a clean shop cloth beneath the brake master cylinder to prevent brake fluid spills. 


2. With the ignition OFF and the brakes cool, apply the brakes 3-5 times or until the brake 
pedal effort increases significantly, in order to deplete the brake booster power reserve. 


3. If you have performed a brake master cylinder bench bleeding on this vehicle or if you 
disconnected the brake pipes from the master cylinder, you must perform the following 
steps: 


1. Ensure that the brake master cylinder reservoir is full to the maximum-fill level. If 
necessary, add Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 992667) or 
equivalent DOT-3 brake fluid from a clean, sealed brake fluid container. 


If removal of the reservoir cap and diaphragm is necessary, clean the outside of the 
reservoir on and around the cap prior to removal. 


2. With the rear brake pipe installed securely to the master cylinder, loosen and 
separate the front brake pipe from the front port of the brake master cylinder. 


3. Allow a small amount of brake fluid to gravity bleed from the open port of the 
master cylinder. 


4. Reconnect the brake pipe to the master cylinder port and tighten securely. 


5. Have an assistant slowly depress the brake pedal fully and maintain steady pressure 
on the pedal. 


6. Loosen the same brake pipe to purge air from the open port of the master cylinder. 
7. Tighten the brake pipe, then have the assistant slowly release the brake pedal. 


8. Wait 15 seconds, then repeat steps 3.3-3.7 until all air is purged from the same port 
of the master cylinder. 

9. With the front brake pipe installed securely to the master cylinder, after all air has 
been purged from the front port of the master cylinder, loosen and separate the rear 
brake pipe from the master cylinder, then repeat steps 3.3-3.8. 


10. After completing the final master cvlinder port bleeding procedure. ensure that both 
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of the brake pipe-to-master cylinder fittings are properly tightened. 


4. Fill the brake master cylinder reservoir to the maximum-fill level with Delco Supreme 
11®, GM P/N 12377967 (Canadian P/N 992667) or equivalent DOT-3 brake fluid from 
a clean, sealed brake fluid container. 


Clean the outside of the reservoir on and around the reservoir cap prior to removing the 
cap and diaphragm. 


5. Install the J 35589-A to the brake master cylinder reservoir. See Special Tools. 


6. Check the brake fluid level in the J 29532 or equivalent. See Special Tools. Add Delco 
Supreme 11®, GM P/N 12377967 (Canadian P/N 992667) or equivalent DOT-3 brake 
fluid from a clean, sealed brake fluid container as necessary to bring the level to 
approximately the half-full point. 

7. Connect the J 29532 or equivalent, to the J 35589-A . See Special Tools. 

8. Charge the J 29532 or equivalent, air tank to 175-205 kPa (25-30 psi). See Special 
Tools. 

9. Open the J 29532 or equivalent, fluid tank valve to allow pressurized brake fluid to 
enter the brake system. See Special Tools. 


10. Wait approximately 30 seconds, then inspect the entire hydraulic brake system in order 
to ensure that there are no existing external brake fluid leaks. 


Any brake fluid leaks identified require repair prior to completing this procedure. 


11. Install a proper box-end wrench onto the RIGHT REAR wheel hydraulic circuit bleeder 
valve. 


12. Install a transparent hose over the end of the bleeder valve. 


13. Submerge the open end of the transparent hose into a transparent container partially 
filled with Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 992667) or 
equivalent DOT-3 brake fluid from a clean, sealed brake fluid container. 


14. Loosen the bleeder valve to purge air from the wheel hydraulic circuit. Allow fluid to 
flow until air bubbles stop flowing from the bleeder, then tighten the bleeder valve. 


15. With the right rear wheel hydraulic circuit bleeder valve tightened securely, after all air 
has been purged from the right rear hydraulic circuit, install a proper box-end wrench 
onto the LEFT FRONT wheel hydraulic circuit bleeder valve. 


16. Install a transparent hose over the end of the bleeder valve, then repeat steps 13-14. 


17. With the left front wheel hydraulic circuit bleeder valve tightened securely, after all air 
has been purged from the left front hydraulic circuit, install a proper box-end wrench 
onto the LEFT REAR wheel hydraulic circuit bleeder valve. 


18. Install a transparent hose over the end of the bleeder valve, then repeat steps 13-14. 
19. With the left rear wheel hydraulic circuit bleeder valve tightened securely, after all air 
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has been purged from the left rear hydraulic circuit, install a proper box-end wrench onto 
the RIGHT FRONT wheel hydraulic circuit bleeder valve 


20. Install a transparent hose over the end of the bleeder valve, then repeat steps 13-14. 

21. After completing the final wheel hydraulic circuit bleeding procedure, ensure that each 
of the 4 wheel hydraulic circuit bleeder valves are properly tightened. 

22. Close the J 29532 or equivalent, fluid tank valve, then disconnect the J 29532 or 
equivalent, from the J 35589-A . See Special Tools. 

23. Remove the J 35589-A from the brake master cylinder reservoir. See Special Tools. 


24. Fill the brake master cylinder reservoir to the maximum-fill level with Delco Supreme 
11®, GM P/N 12377967 (Canadian P/N 992667) or equivalent DOT-3 brake fluid from 
a clean, sealed brake fluid container. 


25. Slowly depress and release the brake pedal. Observe the feel of the brake pedal. 


IMPORTANT: If it is determined that air was induced into the system 
upstream of the ABS modulator prior to servicing, the 
Antilock Brake System Automated Bleed Procedure must 
be performed. 


26. If the brake pedal feels spongy, perform the following steps: 
1. Inspect the brake system for external leaks. Refer to Brake System External Leak 
Inspection . 
2. Using a scan tool, perform the antilock brake system automated bleeding procedure 
to remove any air that may have been trapped in the brake pressure modulator valve 
(BPMV). Refer to Antilock Brake System Automated Bleed Procedure . 


27. Turn the ignition key ON, with the engine OFF. Check to see if the brake system warning 
lamp remains illuminated. 


IMPORTANT: DO NOT allow the vehicle to be driven until it is diagnosed 
and repaired. 


28. Ifthe brake system warning lamp remains illuminated, refer to Symptoms - Hydraulic 
Brakes. 


HYDRAULIC BRAKE SYSTEM FLUSHING 


CAUTION: Refer to Brake Fluid Irritant Caution . 


NOTE: When adding fluid to the brake master cylinder reservoir, use 
only Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 
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992667) or equivalent DOT-3 brake fluid from a clean, sealed 
brake fluid container. The use of any type of fluid other than the 
recommended type of brake fluid, may cause contamination 
which could result in damage to the internal rubber seals and/or 
rubber linings of hydraulic brake system components. 


NOTE: Refer to Brake Fluid Effects on Paint and Electrical Components 
Notice. 


1. Inspect the brake fluid for the following conditions, indicating brake fluid 
contamination: 


e Fluid separation, indicating two types of fluid are present; a substance other than 
the recommended brake fluid has been introduced into the brake hydraulie system 
= Swirled appearance-Oil-based substance 
= Layered appearance-Silicone-based substance 


e Fluid discoloration, indicating the presence of moisture or particles that have been 
introduced into the brake hydraulic system 


a Cloudy appearance-Moisture 
a Dark appearance/suspended particles in fluid-Dirt, rust, corrosion, brake dust 


2. Inspect the master cylinder reservoir cap diaphragm and the reservoir-to-master cylinder 
grommets for swelling, indicating brake fluid contamination. 

3. Ifthe brake fluid WAS contaminated with an oil-based or a silicone-based substance, 
indicated by fluid separation and/or a swollen master cylinder reservoir cap diaphragm 
and/or swollen reservoir-to-master cylinder grommets, perform the following: 

1. Remove ALL of the following components listed from the vehicle. Each component 
contains internal rubber seals/linings which have been contaminated by the 
contaminated brake fluid in the brake hydraulic system. 


Refer to the procedures indicated: 


e Master Cylinder Replacement 


e Front Brake Hose Replacement 


e Rear Brake Hose Replacement 
e Front Brake Caliper Replacement 


e Rear Brake Caliper Replacement 


e Brake Pressure Modulator Valve Replacement 
2. Clean out all the hydraulic brake pipes using denatured alcohol or equivalent. 
3. Dry the brake pipes using non-lubricated, filtered air. 
4. Repair or replace ALL of the following components listed and install them to the 
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vehicle. Each component contains internal rubber seals/linings which have been 
contaminated by the contaminated brake fluid in the brake hydraulic system. 


Refer to the procedures indicated: 


e Master Cylinder Replacement ; also perform the following: 


Clean the brake master cylinder reservoir using denatured alcohol or 
equivalent, then dry the reservoir using non-lubricated, filtered air. Inspect the 
reservoir for cracks and/or damage and replace if necessary. Refer to Master 
Cylinder Reservoir Replacement . 


Replace the brake master cylinder reservoir cap diaphragm. 


e Front Brake Hose Replacement 


e Rear Brake Hose Replacement 


e Front Brake Caliper Overhaul or Front Brake Caliper Replacement 


e Rear Brake Caliper Replacement 


e Brake Pressure Modulator Valve Replacement 
4. If the brake fluid was NOT contaminated with an oil-based or a silicone-based substance, 
but WAS contaminated with water or dirt, rust, corrosion, and/or brake dust, replace the 
brake master cylinder reservoir cap diaphragm. The diaphragm may have allowed the 
moisture or particles to enter the hydraulic system. 


5. Fill the brake master cylinder reservoir to the maximum-fill level with Delco Supreme 
11®, GM P/N 12377967, Canadian P/N 992667 or equivalent DOT-3 brake fluid from a 
clean, sealed brake fluid container. 


6. Pressure bleed the hydraulic brake system. Begin the procedure with the pressure bleeder 
reservoir filled to the maximum-fill level with the correct brake fluid as indicated. Refer 
to Hydraulic Brake System Bleeding (Manual) or Hydraulic Brake System 
Bleeding (Pressure). 


POWER VACUUM BRAKE BOOSTER REPLACEMENT (4.6L V-8) 


Removal Procedure 
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Fig. 43: Positioning Gearshift Lever 
Courtesy of GENERAL MOTORS CORP. 


. Place the vehicle on a flat surface. 
. Block the front wheels. 
. Apply the parking brake. 


e WN re 


. To allow access for the removal of the vacuum brake booster, position the gearshift lever 
into the lowest gear. 


5. Remove the air cleaner assembly. Refer to Air Cleaner Assembly Replacement . 
6. Disconnect the fuel vapor lines in front of the brake booster. 


e For the lines that have the plastic connectors, refer to Plastic Collar Quick 
Connect Fitting Service . 


e For the lines that have the metal connectors, refer to Metal Collar Quick Connect 
Fitting Service . 


2006 Buick Lucerne CXS 
2006 BRAKES Hydraulic Brakes - Lucerne 


Fig. 44: Removing/Installing Master Cylinder 
Courtesy of GENERAL MOTORS CORP. 


7. Remove the master cylinder mounting nuts (3). 


IMPORTANT: In the following service step, the master cylinder does not 
have to be removed. Move the master cylinder forward just 
enough to clear the studs on the vacuum brake booster. 
This will flex the brake pipes slightly. Do not bend or 
distort the pipes. 


8. Disconnect the master cylinder (1) from the brake booster (2). 


9. Disconnect the shift control cable from the shaft lever pin and position it out of the way. 
Refer to Automatic Transmission Range Selector Cable Replacement - Console . 


10. 
11. 


12. 
13. 


14. 
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Fig. 45: View Of Vacuum Booster & Check Valve 
Courtesy of GENERAL MOTORS CORP. 


Disconnect the vacuum check valve (2) from the vacuum booster. 


Remove the left closeout insulator panel. Refer to Instrument Panel Insulator Panel 
Replacement - Left Side . 


Remove the left knee bolster. Refer to Driver Knee Bolster Replacement . 

To access the left lower brake pedal to vacuum brake booster mounting nut, remove the 
steering column mounting nuts. Refer to Steering Column Replacement . 

Lower the steering column and secure it. 
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Fig. 46: Identifying Brake Pedal Assembly Clevis Pin 
Courtesy of GENERAL MOTORS CORP. 


15. Remove the vacuum brake booster pushrod retaining clip (2) from the brake pedal clevis 
pin. 

16. Remove the foam spacer (3) from the brake pedal clevis pin. 

17. Disconnect the brake booster pushrod from the brake pedal clevis pin. 
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Fig. 47: Identifying Vacuum Brake Booster Mounting Nuts 
Courtesy of GENERAL MOTORS CORP. 


18. Remove the vacuum brake booster mounting nuts (1) from the brake pedal assembly. 
19. Raise the vehicle. Refer to Lifting and Jacking the Vehicle . 
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Fig. 48: Locating Jackstands Under Engine Frame 
Courtesy of GENERAL MOTORS CORP. 


20. Support the front frame with jack stands. 


21. Loosen the left side bolts from the frame to the body. Refer to Front Frame 
Replacement (3.8L) or Front Frame Replacement (4.6L) . 

22. Lower the left side frame 2-3 inches to gain enough clearance to remove the brake 
booster. Refer to Front Frame Replacement (3.8L) or Front Frame Replacement 


(4.6L) . 
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Fig. 49: View of Vacuum Brake Booster 
Courtesy of GENERAL MOTORS CORP. 


23. Remove the vacuum brake booster from the vehicle. 


IMPORTANT: The gasket does not have to be replaced every time the 
booster is removed. Replace the gasket only if necessary. 


24. Remove the vacuum brake booster mounting gasket. 


Installation Procedure 
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Fig. 50: View of Vacuum Brake Booster 
Courtesy of GENERAL MOTORS CORP. 


1. Install the vacuum brake booster mounting gasket to the booster, if removed previously. 
2. Install the vacuum brake booster to the vehicle. 


3. Lower the vehicle onto the engine frame. Refer to Front Frame Replacement (3.8L) 
or Front Frame Replacement (4.6L) . 


4. Remove the jack stands. 
5. Lower the vehicle. 
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Fig. 51: Identifying Vacuum Brake Booster Mounting Nuts 
Courtesy of GENERAL MOTORS CORP. 


NOTE: Refer to Fastener Notice . 


6. Install the brake pedal assembly to booster stud mounting nuts (1) to the booster studs. 


Tighten: Tighten the brake pedal assembly to booster stud mounting nuts to 30 N.m (22 
Ib ft). 
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Fig. 52: Identifying Brake Pedal Assembly Clevis Pin 
Courtesy of GENERAL MOTORS CORP. 


7. Apply a small amount of lubricant, GM P/N 12346293 or equivalent to the clevis pin of 
the brake pedal. 


8. Connect the vacuum brake booster pushrod to the brake pedal clevis pin. 
9. Install the foam spacer (3) to the brake pedal clevis pin. 

10. Install the retainer clip (2) to the brake pedal assembly clevis pin. 

11. Install the steering column. 
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12. Install the steering column mounting attaching nuts. Refer to Steering Column 


Replacement . 
13. Install the left knee bolster. Refer to Driver Knee Bolster Replacement . 


14. Install the left closeout insulator panel. Refer to Instrument Panel Insulator Panel 
Replacement - Left Side. 


Fig. 53: Positioning Gearshift Lever Into Park 
Courtesy of GENERAL MOTORS CORP. 


15. Install the shift control cable to the shift cable bracket. Refer to Automatic 
Transmission Range Selector Cable Replacement - Console . 


16. Position the gearshift lever into park. 


17. 
18. 


19. 


20. 
21. 
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Fig. 54: View Of Vacuum Booster & Check Valve 
Courtesy of GENERAL MOTORS CORP. 


Install the brake booster vacuum check valve (2) to the vacuum brake booster. 
Install the master cylinder to the vacuum brake booster. Refer to Master Cylinder 


Replacement. 
Connect the fuel vapor lines in front of the brake booster. 


e For the lines that have the plastic connectors, refer to Plastic Collar Quick 


Connect Fitting Service . 
e For the lines that have the metal connectors, refer to Metal Collar Quick Connect 


Fitting Service . 
Remove the blocks from the front wheels. 


Release the parking brake. 
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POWER VACUUM BRAKE BOOSTER REPLACEMENT (3.8L V-6) 


Removal Procedure 
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Fig. 55: View of EGR Valve, Engine Harness Clips & Wiring Harness 
Courtesy of GENERAL MOTORS CORP. 


Remove the fuel injector sight shield. Refer to Intake Manifold Cover Replacement . 
. Disconnect the electrical connector from the exhaust gas recirculation (EGR) valve (1). 


. Disconnect the engine harness clips (3). 
. Position the harness to the side. 


BwWwN eR 
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Fig. 56: View Of Brake Fluid Level Sensor Electrical Connector 
Courtesy of GENERAL MOTORS CORP. 


5. Disconnect the brake fluid level sensor (1). 


2006 Buick Lucerne CXS 
2006 BRAKES Hydraulic Brakes - Lucerne 


Fig. 57: Removing & Installing Master Cylinder 
Courtesy of GENERAL MOTORS CORP. 


6. Remove the master cylinder mounting bolts. 
7. Remove the master cylinder. Position the master cylinder to the side. 


11. 
12. 
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Fig. 58: View Of Vacuum Booster & Check Valve 
Courtesy of GENERAL MOTORS CORP. 


Disconnect the vacuum brake booster check valve and hose (2). 
Remove the left knee bolster. Refer to Driver Knee Bolster Replacement . 


. Remove the steering column support mounting bolts. Refer to Steering Column 


Replacement . 
Lower the steering column and support with mechanic's wire. 


Disconnect the brake pedal position sensor (BBPS) electrical connector. Refer to Brake 
Pedal Position Sensor Replacement . 
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Fig. 59: Identifying Brake Pedal Clevis Pin 
Courtesy of GENERAL MOTORS CORP. 


13. Remove the vacuum brake booster pushrod retainer clip (2). 


14. Remove the vacuum brake booster pushrod spacer (3). 
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Fig. 60: Identifying Vacuum Brake Booster Mounting Nuts 
Courtesy of GENERAL MOTORS CORP. 


15. Remove the mounting nuts (1) for the steering column. 
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Fig. 61: View of Vacuum Brake Booster 
Courtesy of GENERAL MOTORS CORP. 


16. Remove the vacuum brake booster. 


IMPORTANT: If the gasket is damaged, replace it. DO NOT reuse it, 
replace with new. 


17. Remove the vacuum brake booster gasket. 


Installation Procedure 
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Fig. 62: View of Vacuum Brake Booster 
Courtesy of GENERAL MOTORS CORP. 


1. Install the vacuum brake booster gasket. 
2. Install the vacuum brake booster. 
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. 63: Identifying Brake Pedal Clevis Pin 


Courtesy of GENERAL MOTORS CORP. 


Fi 


3. Install the pushrod to the brake pedal. 


4. Install the spacer (3). 


5. Install the retaining clip (2). 
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Fig. 64: Identifying Vacuum Brake Booster Mounting Nuts 
Courtesy of GENERAL MOTORS CORP. 


NOTE: Refer to Fastener Notice . 


6. Install the mounting nuts (1). 
Tighten: Tighten the nuts to 30 N.m (22 lb ft). 


7. Connect the BPPS electrical connector to the BAS sensor. Refer to Brake Pedal 
Position Sensor Replacement . 
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Fig. 65: Removing & Installing Master Cylinder 
Courtesy of GENERAL MOTORS CORP. 


8. Install the master cylinder. Refer to Master Cylinder Replacement. 


9. Position the steering column. 
10. Install the steering column. Refer to Steering Column Replacement . 
11. Install the knee bolster panel. Refer to Driver Knee Bolster Replacement . 
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Fig. 66: View Of Vacuum Booster & Check Valve 
Courtesy of GENERAL MOTORS CORP. 


12. Install the vacuum brake booster check valve and hose (2). 
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Fig. 67: View Of Brake Fluid Level Sensor Electrical Connector 
Courtesy of GENERAL MOTORS CORP. 


13. Install the brake fluid level sensor electrical connector (1). 
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Fig. 68: View of EGR Valve, Engine Harness Clips & Wiring Harness 
Courtesy of GENERAL MOTORS CORP. 


14. Position the engine wiring harness (2). 
15. Connect the electrical connector for the EGR valve (1). 


16. Connect the engine harness clips (3). 


17. Install the fuel injector sight shield. Refer to Intake Manifold Cover Replacement . 
VACUUM BRAKE BOOSTER CHECK VALVE AND/OR HOSE REPLACEMENT 


Removal Procedure 


1. Remove the fuel injector sight shield. Refer to Intake Manifold Cover Replacement . 
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Fig. 69: Removing/Installing Vacuum Hose & Brake Booster Vacuum Check 
Valve 
Courtesy of GENERAL MOTORS CORP. 


2. Disconnect the vacuum hose (2) and vacuum brake booster check valve (4) from vacuum 
brake booster. 


3. Disconnect the vacuum hose (2) from the intake manifold (1). 
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Fig. 70: View Of Vacuum Brake Booster Check Valve And Vacuum Brake 
Booster Hose 
Courtesy of GENERAL MOTORS CORP. 


4. Remove the vacuum brake booster check valve (4) from the vacuum brake booster hose 


(2). 


Installation Procedure 
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Fig. 71: Removing/Installing Vacuum Hose & Brake Booster Vacuum Check 


Valve 


Courtesy of GENERAL MOTORS CORP. 


1. Connect the vacuum hose (2) to the intake manifold (1). 
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Fig. 72: View Of Vacuum Brake Booster Check Valve And Vacuum Brake 
Booster Hose 
Courtesy of GENERAL MOTORS CORP. 


2. Install the vacuum brake booster check valve (4) to the vacuum brake booster hose (1). 


3. Connect the vacuum hose (2) and vacuum brake booster check valve to vacuum brake 
booster. 


4. Install the fuel injector sight shield. Refer to Intake Manifold Cover Replacement . 


DESCRIPTION AND OPERATION 


BRAKE WARNING SYSTEM DESCRIPTION AND OPERATION 
Brake System Indicators 
Brake 


The instrument panel cluster (IPC) illuminates the BRAKE indicator when any of the 
following occurs: 


e The body control module (BCM) detects that the park brake is applied and sends serial 
data message to illuminate indicator. 

e The IPC detects a low brake fluid condition. 

e The electronic brake control module (EBCM) detects a malfunction with the antilock 
brake system (ABS). The IPC receives a serial data message from the EBCM requesting 
illumination. 
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e The IPC performs the displays test at the start of each ignition cycle. The indicator 
illuminates for approximately 5 seconds. 


Check Brake Fluid 


The IPC illuminates the CHECK BRAKE FLUID indicator in the driver information center 
(DIC) and sends a serial data message in order to activate an audible warning when the IPC 
detects that the brake fluid level is below the normal operating range. 


HYDRAULIC BRAKE SYSTEM DESCRIPTION AND OPERATION 
System Component Description 
The hydraulic brake system consists of the following: 
Hydraulic Brake Master Cylinder Fluid Reservoir 

Contains supply of brake fluid for the hydraulic brake system. 
Hydraulic Brake Master Cylinder 


Converts mechanical input force into hydraulic output pressure. 
Hydraulic output pressure is distributed from the master cylinder through two hydraulic 
circuits, supplying diagonally-opposed wheel apply circuits. 


Hydraulic Brake Pressure Balance Control System 


Regulates brake fluid pressure delivered to hydraulic brake wheel circuits, in order to 
control the distribution of braking force. 

Pressure balance control is achieved through dynamic rear proportioning (DRP), which 
is a function of the ABS modulator. Refer to ABS Description and Operation for 
specific information on the operation of DRP. 


Hydraulic Brake Pipes and Flexible Brake Hoses 
Carries brake fluid to and from hydraulic brake system components. 
Hydraulic Brake Wheel Apply Components 


Converts hydraulic input pressure into mechanical output force. 


System Operation 


Mechanical force is converted into hydraulic pressure by the master cylinder, regulated to 
meet braking system demands by the pressure balance control system and delivered to the 
hydraulic brake wheel circuits bv the pipes and flexible hoses. The wheel apply components 
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then convert the hydraulic pressure back into mechanical force which presses linings against 


rotating brake system components. 


BRAKE ASSIST SYSTEM DESCRIPTION AND OPERATION 
System Component Description 
The brake assist system consists of the following: 
Brake Pedal 
Receives, multiplies and transfers brake system input force from driver. 
Brake Pedal Pushrod 
Transfers multiplied input force received from brake pedal to brake booster. 
Vacuum Brake Booster 
Uses source vacuum to decrease effort required by driver when applying brake system 
input force. 
When brake system input force is applied, air at atmospheric pressure is admitted to the 
rear of both vacuum diaphragms, providing a decrease in brake pedal effort required. 
When input force is removed, vacuum replaces atmospheric pressure within the booster. 
Vacuum Source 
Supplies force used by vacuum brake booster to decrease brake pedal effort. 


Vacuum Source Delivery System 


Enables delivery and retention of source vacuum for vacuum brake booster. 
System Operation 


Brake system input force is multiplied by the brake pedal and transferred by the pedal pushrod 
to the hydraulic brake master cylinder. Effort required to apply the brake system is reduced by 
the vacuum brake booster. 


SPECIAL TOOLS AND EQUIPMENT 


SPECIAL TOOLS 


Special Tools 
Illustration Tool Number/Description 
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J 28662 
Brake Pedal Effort Gage 


J 29532 
Diaphragm Pressure Bleeder 


J 35589-A 
Master Cylinder Bleeder Adapter 


J 45405 
Pipe Flaring Tool Kit 
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